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PREFACE. 



i. 

This Volume is designed for the use, not only of those engaged in the decypherment 
of Indian inscriptions and the compilation of Indian history, but also of Judicial Courts and 

Government Offices in India. Documents bearing dates prior to those given in any existing 

■ 

almanack are often produced before Courts of Justice as evidence of title ; and since forgeries, 
many of them of great antiquity, abound, it is necessary to have at hand means for testing 
and verifying the authenticity of these exhibits. Within the last ten years much light has been 
thrown on the subject of the Indian methods of time-reckoning by the publications of Professor 
Jacobi, Dr. Schram, Professor Kielhorn, Dr. Fleet, Pandit Sankara Balkrishna Dikshit, and others ; 
but these, having appeared only in scientific periodicals, are not readily accessible to officials in 
India. The Government of Madras, therefore, desiring to have a summary of the subject with 
Tables for ready reference, requested me to undertake the work. In process of time the scheme 
was widened, and in its present shape it embraces the whole of British India, receiving in that 
capacity the recognition of the Secretary of State for India. Besides containing a full explanation 
of the Indian chronological system, with the necessary tables, the volume is enriched by a set 
of Tables of Eclipses most kindly sent to me by Dr. Robert Schram of Vienna. 

In the earlier stages of my labours I had the advantage of receiving much support and 
assistance from Dr. J. Burgess (late Director-General of the Archaeological Survey of India) to 
whom I desire to express my sincere thanks. After completing a large part of the calculations 
necessary for determining the elements of Table I., and drawing up the draft of an introductory 

'a 

treatise, I entered into correspondence with Mr. Sankara Balkrishna Dikshit, with the result that, 
after a short interval, we agreed to complete the work as joint authors.' The introductory treatise 
is mainly his, but I have added to it several explanatory paragraphs, amongst others those 
relating to astronomical phenomena. 

Tables XIV. and XV. were prepared by Mr. T. Lakshmiah Naidu of Madras. 

It is impossible to over-estimate the value of the work done by Dr. Schram, which renders 
it now for the first time easy for anyone to ascertain the incidence, in time and place, of every 
solar eclipse occurring in India during the past 1600 years, but while thus briefly noting his services 
in the cause of science, I cannot neglect this opportunity of expressing to him my gratitude for his 
kindness to myself. 
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I must also tender my warm thanks for much invaluable help to Mr. H. H. Turner, Savilian 
Professor of Astronomy at Oxford, to Professor Kielhom, C.I.E., of Gottingen, and to Professor 
Jacobi. 

The Tables have been tested and re-tested, and we believe that they may be safely relied 
on for accuracy. No pains have been spared to secure this object. 

R. SEWELL. 



II. 

It was only in September, 1893, that I became acquainted with Mr. R. Sewell, after he 
had already made much progress in the calculations necessary for the principal articles of 
Table I. of this work, and had almost finished a large portion of them. 

The idea then occurred to me that by inserting the a, b, c figures (cols. 23, 24, and 25 
of Table I.) which Mr. Sewell had already worked out for the initial days of the luni-solar years, 
but had not proposed to print in full, and by adding some of Professor Jacobi’s Tables published 
in the Indian Antiquary , not only could the exact moment of the beginning and end of all luni- 
solar tithis be calculated, but also the beginning and ending moments of the nakshatra, yoga, 
and karana for any day of any year ; and again, that by giving the exact moment of the Mesha 
sahkranti for each solar year the exact European equivalent for every solar date could also be 
determined. I therefore proceeded to work out the details for the Mesha sankrantis, and then 
framed rules and examples for the exact calculation of the required dates, for this purpose 
extending and modifying Professor Jacobi’s Tables to suit my methods. Full explanation of the 
mode of calculation is given in the Text. The general scheme was originally propounded by 
M. Largeteau, but we have to thank Professor Jacobi for his publications which have formed 
the foundation on which we have built. 

My calculation for the moments of Mesha sankrantis, of mean intercalations of months 
(Mr. Sewell worked out the true intercalations), and of the samvatsaras of the cycle of Jupiter 
were carried out by simple methods of my own. Mr. Sewell had prepared the rough draft of 
a treatise giving an account of the Hindu and Muhammadan systems of reckoning, and collecting 
much of the information now embodied in the Text. But I found it necessary to re-write this, 
and to add a quantity of new matter. 

I am responsible for all information given in this work which is either new to European 
scholars, or which differs from that generally received by them. All points regarding which 
any difference of opinion seems possible are printed in footnotes, and not in the Text. They 
are not, of course, fully discussed as this is not a controversial work. 

Every precaution has been taken to avoid error, but all corrections of mistakes which 
may have crept in, as well as all suggestions for improvement in the future, will be gladly and 
thankfully received. 



S. BALKRISHNA DIKSHIT. 
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PART L 



THE HINDU CALENDAR. 

1. In articles 118 to 134 below are detailed the various uses to which this work may 
be applied. Briefly speaking our chief objects are three; firstly, to provide simple methods for 
converting, any Indian date — luni-solar or solar — falling between the years A.D. 300 and 1900 
into its equivalent date A.D*, and vice versa , and for finding the week-day corresponding to any 
such date; secondly, to enable a speedy calculation to be made for the determination of the re- 
maining three of the five principal elements of an Indian panchaiiga (calendar), viz., the nakshatra , 
yoga, and katana, at any moment of any given date during the same period, whether that date be 
given in Indian or European style; and thirdly, to provide an easy process for the verification of 
Indian dates falling in the period of which we treat. 

2. For securing these objects several Tables are given. Table I. is the principal Table, 
the others are auxiliary. They are described in Part III. below. Three separate methods are 
given for securing the first of the above objects, and these are detailed in Part IV. 

All these three methods are simple and easy, the first two being remarkably so, and it is these 
which we have designed for the use of courts and offices in India. The first method (A) (Arts. 135, 136) 
is of the utmost simplicity, consisting solely in the use of an eye-table in conjunction with 
Table I., no calculation whatever being required. The second (B) is a method for obtaining 
approximate results by a very brief calculation (Arts. 137, 138) by the use of Tables I., III. and 
IX. The result by both these methods is often correct, and it is always within one or two days 
of the truth, the latter rarely. Standing by itself, that is, it can always, provided that the era 
and the original bases of calculation of the given date are known, be depended on as being 
within two days of the truth, and is often only one day out, while as often it is correct. 
When the week-day happens to be mentioned in the given date its equivalent, always under 
the above proviso, can be fixed correctly by either of these methods. 1 The third method (C) 



1 Sec Art. 126 below. 
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is a method by which entirely correct results may be obtained by the use of Tables L to XI. 
[Arts. 1 39 to 160), and though a little more complicated is perfectly simple and easy when once studied 
and understood. From these results the nakshatra, yoga, and karana can be easily calculated. 

3. Calculation of a date may be at once begun by using Part IV. below, but the process 
will be more intelligible to the reader if the nature of the Indian calendar is carefully explained 
to him beforehand, for this is much more intricate than any other known system in use. 

Elements and Definitions . 



4. The pahchahga . The pahchahga (calendar), lit . that which has five ( pahcha ) limbs 
J (ahgas), concerns chiefly five elements of time-division, viz., the vara, tithi, nakshatra, yoga 

and karana. 

5. The vara or week-day. The natural or solar day is called a savana divasa in Hindu 
. Astronomy. The days are named as in Europe after the sun, moon, and five principal planets, 1 

and are called varas (week-days), seven of which compose the week, or cycle of varas. A vara 
begins at sunrise. The week-days, with their serial numbers as used in this work and their 
various Sanskrit synonyms, are given in the following list. The more common names are given 
in italics. The list is fairly exhaustive but does not pretend to be absolutely so. 



Days of the Week. 



1. Sunday. 

2. Monday. 

3. Tuesday. 

4. Wednesday. 

5. Thursday. 

6. Friday. 

7. 8 Saturday. 



Adi , 2 Adilya, Ravi, Ahaskara, Arka, Aruna, Bhattaraka, Aharpati, 
Bhaskara, Bradhna, Bhanu etc. 

Sonia, Abja, Chandramas, Chandra, Indu, Nishpati, Kshapakara, etc. 
Mahgala, Angaraka, Bhauma, Mahisuta, Rohitanga. 

Budha, Baudha, Rauhineya, Saumya. 

Guru, Angirasa, Brihaspati, Dhishana, Suracharya, Vachaspati, etc. 
Sukra, Bhargava, Bhrigu, Daityaguru, Kavya, Usanas, Kavi. 
Sani, Sauri, Manda. 



* 



Time-Divisions. 



* 



6. The Indian time-divisions . The subdivisions of a solar day [savana divasa ) are as follow : 

A prativipala (sura) is equal to 0.006 of a second. 

60 prativipalas make 1 vipala (para, kashtha-kala) = 0.4 of a second. 

60 vipalas do. 1 pala (vighati, vinadi) = 24 seconds. 

60 palas do. 1 ghatika (ghati, danda, nadi, nadika) = 24 minutes. 

60 ghatikas do. 1 divasa (dina, vara, vasara) == 1 solar day. 



10 vipalas 
6 pranas 



Again 

do. 1 prana =: 4 seconds, 
do. 1 pala = 24 seconds. 



1 It seems almost certain that both systems bad a common origin in Chaldcea. The first is the day of the sun, the second ' 

of the moon, the third of Mars, the fourth of Mercury, the fifth of J upiter, the sixth of Venus, the seventh of (R S ] 

2 The word v&ra is to be affixed to each of these names; Ravi — Sun, Ravivdra — Sunday. 1 

* In the Table, for convenience of addition, Saturday is styled O. ^ ‘ 




» 



THE HINDU CALENDAR. 3 

7. 7 ^ /zMz, amavasya , purnima. The moment of new moon, or that point of time 

i 

when’ the longitudes of the sun and moon are equal, is called amavasya (lit. the “ dwelling 
together” of the sun and moon). A tithi is the time occupied by the moon in increasing her 
distance from the sun by 12 degrees; in other words, at the exact point of time when the moon 
(whose apparent motion is much faster than that of the sun), moving eastwards from the sun 
after the amavasya, leaves the sun behind by 1 2 degrees, the first tithi, which is called pratipada 
or pratipad , ends; and so with the rest, the complete synodic revolution of the moon or one 
lunation occupying 30 tithis for the 360 degrees. Since, however, the motions of the sun and 
moon are always varying in speed 1 the length of a tithi constantly alters. The variations in the 
length of a tithi are as follow, according to Hindu calculations: 





gh. 


pa. 


vipa . 


h* 


m. 


s. 


Average or mean length 


59 


3 


40.23 


23 


37 


28.092 


Greatest length 


65 


1 6 


0 


26 


6 


24 


Least length 


53 


56 


0 


21 


34 


24 



The moment of full moon, or that point of time when the moon is furthest from the sun, — 
astronomically speaking when the difference between the longitudes of the sun and moon amounts 
to 180 degrees — is called purnima. The tithi which ends with the moment of amavasya is 
itself called “ amavasya ”, and similarly the tithi which ends with the moment of full moon is 
called “purnima.” (For further details see Arts. 29, 31, 32.) 

8. The nakshatra. The 27th part of the ecliptic is called a nakshatra, and therefore each 

nakshatra occupies ) 13 0 20’. The time which the moon (whose motion continually varies 

in speed) or any other heavenly body requires to travel over the 27th part of the ecliptic is 
also called a nakshatra. The length of the moon’s nakshatra is: 





gh. 


pa. 


vipa. 


h. 


m. 


s. 


Mean 


60 


42 


534 


24 


17 


9-36 


Greatest 


66 


2 1 


0 


26 


32 


24 


Least 


55 


56. 


0 


22 


22 


24 



It will be seen from this that the moon travels nearly one nakshatra daily. The daily 
nakshatra of the moon is given in every paiichang (native almanack) and forms one of its five articles. 
The names of the 27 nakshatras will be found in Table VIII., column 7. (See Arts. 38, 42.) 

9. The yoga. The period oftime during which the joint motion in longitude, or the sum of the mo- 
tions, of the sun and moon is increased by 13 0 20', is called ay oga, lit. “addition”. Its length varies thus : 



gh. 


pa. 


vipa. 




h. m. s. 


Mean 56 


29 


21.75 




22 35 44.7 


Greatest 61 


3 i 


0 




24 36 24 


Least 52 


12 


0 




20 52 48 


of the 27 yogas 


will be found in 


Table VIII., col. 12. (1 



10. The karana. A karana is half a tithi, or the time during which the difference of 
the longitudes of the sun and moon is increased by 6 degrees. The names of the karanas are 
given in Table VIII., cols. 4 and 5. (See Art. 4.0.) 

1 The variation is of course really in the motions of the earth and the moon. It is caused by actual alterations in rate of 

rapidity of » motion in consequence of the elliptical form of the orbits and the moon’s actual perturbations; and by apparent 

irregularities of motion in consequence of the plane of the moon’s orbit being at an angle to the plane of the ecliptic. [R S.] 
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11. The paksha . The next natural division of time greater than a solar day is the paksha 
(lit a wing l ) or moon’s fortnight. The fortnight during which the moon is waxing has several names, 
the commonest of which are sukla or suddha (lit. u bright”, that during which the period of the night 
following sunset is illuminated in consequence of the moon being above the horizon). The fortnight 
during which the moon is waning is called most commonly krishna or bahula or vadya (lit “black”, 
u dark ”, or the fortnight during which the portion of the night following sunset is dark in consequence 
of the moon being below the horizon). The first fortnight begins with the end of amavasya and lasts 
up to the end^ of purnima ; the second lasts from the end of purnima to the end of amavasya. 
The words “purva” (former or first) and “apara” (latter or second) are sometimes used for 
sukla and krishna respectively. “Sudi” (or “sudi”) is sometimes used for sukla, and “vadi M or 
“ badi ” for krishna. They are popular corruptions of the words “ suddha ” and “ vadya ” respectively. 

12. Lunar months. The next natural division of time is the lunation, or lunar month of 
two lunar fortnights, viz., the period of time between two successive new or full moons. It is 
called a chandra masa y or lunar month, and is the time of the moon’s synodic revolution. 8 

The names of the lunar months will be found in Table II., Parts i. and ii., and Table III., 
col. 2, and a complete discussion on the luni-solar month system of the Hindus in Arts. 41 
to 51. (For the solar months see Arts . 22 to 24..) 

13. Amanta and purnimanta systems . Since either the amavasya or purnima, the new 
moon or the full moon, may be taken as the natural end of a lunar month, there are in use 
in India two schemes of such beginning and ending. By one, called the amanta system, a 
month ends with the moment of amavasya or new moon ; by the other it ends with the purnima 

,or full moon, and this latter is called a purnimanta month. The purnimanta scheme is now in 
j use in Northern India, and the amanta scheme in Southern India. There is epigraphical evidence 
to show that the purrdmanta scheme was also in use in at least some parts of Southern India 

1 An apt title. The fall moon stands as it were with the waxing half on one side and the waning half on the other. The week 
is an arbitrary division. 

2 The “synodic revolution” of the moon is the period during which the moon completes one series of her successive phases, 
roughly 291/2 days. The period of her exact orbital revolution is called her “sidereal revolution”. The term “synodic” was giveu 

> because of the sun and moon being then together in the heavens (cf: “ synod”). The sidereal revolution of the moon is less by 
about two days than her synodic revolution in consequence of the forward movement of the earth on the ecliptic. This will be 
best seen by the accompanying figure, where ST is a fixed star, S the sun, E the earth, C the ecliptic, M M 1 the moon, (A) the po- 
sition at one new moon, (B) the position at the next new moon. The circle M to Ml representing the sidereal revolution, its synodic 
revolution is M to M 1 plus Ml to N. [R. S.] 



\ 






d. 


h. 


m. 




Mean synodic month (new moon to new moon) 


29 


12 


44 


2.684 


Sidereal month 


27 


7 


43 


11.546 


Tropical month (equinox to equinox) .... 


27 


7 


43 


4.68 


Anomalistic month (perigee to perigee) . . . 


27 


13 


18 


37.44 


Nodical month (node to node) 


27 


5 


5 


35.81 
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up to about the beginning of the 9 th century A.D. 1 The Marvadis of Northern India who, 
originally from Marwar, have come to or have settled in Southern India still use their purnimanta 
arrangement of months and fortnights ; and on the other hand the Dakhanis in Northern India use 
the scheme of amanta fortnights and months common in their own country. 

14. Limi-solar month na>nes . The general rule of naming the lunar months so as to 
correspond with the solar year is that the amanta month in which the Mesha sahkranti 
or entrance of the sun into the sign of the zodiac Mesha, or Aries, occurs in each year, is to be 
called Chaitra , and so on in succession. For the list and succession see the Tables. (See Arts. 4.1 — 43) 

1 5. The solar year — tropical , sidereal , and anomalistic . Next we come to the*solar year, or pe- 
riod of the earth’s orbital revolution, i.e ., the time during which the annual seasons complete their 
course. In Indian astronomy this is generally called a varska , lit. “ shower of rain”, or “ measured by a 
rainy season”. 

The period during which the earth makes one revolution round the sun with reference to 
the fixed stars, 2 is called a sidereal year. 

The period during which the earth in its revolution round the sun passes from one equi- 
nox or tropic to the same again is called a tropical year. It marks the return of the same 
season to any given part of the earth’s surface. It is shorter than a sidereal year because the 
equinoxes have a retrograde motion among the stars, which motion is called the precession of 
the equinoxes. Its present annual rate is about 50 f '.264. 3 

Again, the line of apsides has an eastward motion of about 1 1".5 in a year; and the period during 
which the earth in its revolution round the sun comes from one end of the apsides to the same again, 
/. e ., from aphelion to aphelion, or from perihelion to perihelion, is called an anomalistic year. 4 

The length of the year varies owing to various causes, one of which is the obliquity of 
the ecliptic, 5 or the slightly varying relative position of the planes of the ecliptic and the equator. 
Leverrier gives the obliquity in A.D. 1700 as 23 0 28' 43^.2 2, in A.D. l8ooas23°27' 55^.63, and 

1 See Fleet's Corpus Inscrip . Indie. , vol. III., Introduction , p. 79 note; Ind. Ant ., XVII., p. 141 f 

2 Compare the note on p. 4 on the moon’s motion. [R. S.] 

3 This rate of annual precession is that fixed by modern European Astronomy, but since the exact occurrence of the equinoxes can 
never become a matter for observation, we have, in dealing with Hindu Astronomy, to be guided by Hindu calculations alone. It mu3t 
therefore be borne in mind that almost all practical Hindu works (Karatuzs) fix the annual precession at one minute, or JLth of a 
degree, while the S&rya-Siddkdnta fixes it as 54" or iL degrees, (see Art. 160a. given in the Addenda sheet.) 

4 The anomaly of a planet is its angular distance from its perihelion, or an angle contained between a line drawn from the 
sun to the planet, called the radius vector , and a line drawn from the sun to the perihelion point of its orbit. In the case in point, 
the earth, after completing its sidereal revolution, has not arrived quite at its perihelion because the apsidal point has shifted slightly 
eastwards. Hence the year occupied in travelling from the old perihelion to the new perihelion is called the anomalistic year. 
A planet’s true anomaly is the actual angle as above whatever may be the variations in the planet’s velocity at different periods of 
its orbit. Its mean anomaly is the angle which would be obtained were its motion between perihelion and aphelion uniform in time, 
and subject to no variation of velocity — in other words the angle described by a uniformly revolving radius vector. The angle 
between the true and mean anomalies is called the equation of the centre. True anom.~mean anom. 4- equation of the centre . 

The equation of the centre is zero at perihelion and aphelion, and a maximum midway between them. In the case of the 

sun its greatest value is nearly 1°.55' for the present, the sun getting alternately that amount ahead of, and behind, the position 

it would occupy if its motion were uniform. (C. A. Young, General Astronomy. Edit, of 1889, p. 125.) 

Prof. Jacobi’s, and our, a , b, c , (Table I., cols. 23, 24, 25) give a. the distance of the moon from the sun, expressed in 10,000ths 
of the unit of 360°; b. the moon's mean anomaly; c. the sun’s mean anomaly; the two last expressed in lOOOths of the unit of 
360°. The respective equations of the centre are given in Tables VI. and VII. [R. S.] 

5 “The ecliptic slightly and very sl>wly shifts its position among the stars, thus altering the latitudes of the si ars and the angle 

between the ecliptic and equator, i.e ., the obliquity of the ecliptic. This obliquity is at present about 24' less than it was 2000 years ago, 

and it is still decreasing about half a second a year. It is computed that this diminution will continue for about 15,000 years, reducing 
the obliquity to 221/4°, when it will begin to increase. The whole change, according to Lagrange, can never exceed about 1° 2' on 
each side of the mean.” (C. A. Young, General Astronomy , p. 128.) 
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in A.D. 1900 as 23 0 17' 08^.03. The various year-lengths for A.D. 1900, as calculated by present 
standard authorities, are as follow: 





d. 


h. 


m. 


s. 


Mean Sidereal solar year 


365 


6 . 


9 


9.29 


Do. Tropical do. 


365 


5 


48 


45-37 


Do. Anomalistic do. 


3*>5 


6 


13 


48.61 



16. Kalpa . Mahay uga . Yuga. Julian Period. A kalpa is the greatest Indian division of 
time. It consists of 1000 mahayugas. A mahayuga is composed of four yugas of different lengths, 
named Krita , Treta, Dvapara, and Kali. The Kali-yuga consists of 432,000 solar years. TheDva- 
para yuga is double the length of the Kali. The Treta-yuga is triple, and the Krita-yuga quadruple of 
the Kali. A mahayuga therefore contains ten times the years of a Kali-yuga, viz., 4,32 0,000. 
According to Indian tradition a kalpa is one day of Brahman, the god of creation. The Kali- 
yuga is current at present; and from the beginning of the present kalpa up to the beginning 
of the present Kali-yuga 4567 times the years of a Kali-yuga have passed. The present Kali- 
yuga commenced, according to the Surya Siddhanta, an authoritative Sanskrit work on Hindu 
astronomy, at midnight on a Thursday corresponding to 17th — 18th February, 3102 B. C., old 
style; by others it is calculated to have commenced on the following sunrise, viz., Friday, 18th 
February. According to the Surya and some other Siddhantas both the sun and moon were, with 
reference to their mean longitude, precisely on the beginning point of the zodiacal sign Aries, the 
Hindu sign Mesha, when the Kali-yuga began. 

European chronologists often use for purposes of comparison the ‘Julian Period’ of 7980 
years, beginning Tuesday 1st January, 4713 B- C. The, 1 8th February, 3102 B. C., coincided 
with the 588,466th day of the Julian Period. 

17. Siddhanta year-measurement. The length of the year according to different Hindu 
authorities is as follows: 



SiddMutas. 


I Hindu 


reckoning. I 


I European reckoning. 




days. 


gfc. 


pa. 


▼ipa. 


pra. *i. 


days. 


h. 


mns. 


sec. 


The Vedimga Jyotisha 


366 


0 


0 


0 


0 


366 


0 


0 


0 


The PaitAmaha Siddhanta 1 


365 


21 


25 


0 


0 


365 


8 


34 


0 


The Romaka „ 


365 


14 


48 


0 


0 


365 


5 


55 


12 


The Paulisa 2 „ 


365 


15 


30 


0 


0 


365 


6 


12 


0 


The original Surya Siddhanta 


365 


15 


31 


30 


0 


365 


6 


12 


36 


The Present Surya, VAsishtha, S&kalya-i 


365 




31 














Brahma, Romaka, & Soma SiddhAntaa j 


15 


31 


24 


365 


6 


12 


36.56 


The first Arya Siddhanta 3 (A. D. 499 ) 


365 


15 


31 


15 


0 


365 


6 


12 


30 


The Brahma Siddhanta by Brahma-gupta (A. D. 628) 


365 


15 


30 


22 


30 | 


365 


6 


12 


9 


The second Arya Siddhanta 


365 


15 


31 


17 


6 


365 


6 


12 


30.84 


The Parasara Siddhanta 4 


365 


15 


31 


18 


30 


365 


6 


12 


31.6 


Rajamriganka 5 „ (A. D. 1042) 


365 


15 


31 


17 


17.3 | 


365 


6 


12 


30.915 



1 Generally speaking an astronomical Sanskrit' work, called a Siddhanta, treats of the subject theoretically. A practical work on astro- 
nomy based on a Siddhanta is called in Sanskrit a Karana The Paitdmaka and following three Siddhdntas are not now extant, bnt are alluded to 
and described in the Panchasiddhdntikd, a Karana by Var&hamihira, composed in or about the Saka year 427 ( A.I). 505). [S. B. T).] 

2 Two other Pavliia Siddhdntas were known to Utpala (A.D, 966), a well-known commentator of Var&hamihira. The length 
of the year in them was the same as that in the original Surya Siddhdnta. [S. B. D.J 

3 The duration of the year by the First Arya-SiddMnta is noted in the interesting chronogram mukhyah kdlomayamdtulah. 

5 1 135156 3 

These figures are to be read from right to left; thus — 365, 15, 31, 15 in Hindu notation of days, ghatikds, etc. (I obtained this 
from Dr. Burgess. — R. S.) 

4 The Pardsara Siddhdnta is not now extant. It is described in the second Arya Siddhdnta. The date of this latter is not 
given, bnt in my opinion it is about A.D. 950. [S. B. D.] 

5 The Rdjamriydhka is a Karana by King Bhoja. It is dated in the Saka year 964 expired, A.D. 1042. [S. B. D.] 
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It will be seen that the duration of the year in all the above works except the first three 
approximates closely to the anomalistic year ; and is a little greater than that of the sidereal year. 
In some of these works theoretically the year is sidereal; in the case of some of the others it cannot 
be said definitely what year is meant ; while in none is it to be found how the calculations were 
made. It may, however, be stated roughly that the Hindu year is sidereal for the last 2000 years. 

18. The year as given in each of the above works must have been in use somewhere 
or another in India at some period ; but at present, so far as our information goes, the year 
of only three works is in use, viz., that of the present Siirya Siddhanta, the first Ary a Siddhanta. 
and the Rajamrigaiika. 

The Siddhantas and other astronomical ivorks. 



19. It will not be out of place here to devote some consideration to these various astronomical 
works; indeed it is almost necessary to do so for a thorough comprehension of the subject. 

Many other Siddhantas and Karanas are extant besides those mentioned in the above list. We 
know of at least thirty such works, and some of them are actually used at the present day in making 
calculations for preparing almanacks. 1 Many other similar works must, it is safe to suppose, 

have fallen into oblivion, and that this is so is proved by allusions found in the existing books. 

Some of these works merely follow others, but some contain original matter. The Karanas 
give the length of the year, and the motions and places at a given time of the sun, moon, and 
planets, and their apogees and nodes, according to the standard Siddhanta. They often add 
corrections of their own, necessitated by actual observation, in order to make the calculations 
agree. Such a correction is termed a bija. Generally, however, the length of the year is not 
altered, but the motions and places are corrected to meet requirements 

As before stated, each of these numerous works, and consequently the year-duration 
and other elements contained in them, must have been in use somewhere or another and at some 
period or another in India. At the present time, however, there are only three schools of 
astronomers known; one is called the Saura-paksha, consisting of followers of the present Siirya 
Siddhanta ; another is called the Arya-paksha , and follows the first Ary a Siddhanta: and the 
third is called the Brahma-paksha , following the Rajamrigaiika , a work based on Brahma- 

gu/ta’s Brahma Siddhanta , with a certain bija . The distinctive feature of each of these schools 

is that the length of the year accepted in all the works of that school is the same, though with 
respect to other elements they may possibly disagree between themselves. The name Rajamri- 
gahka is not now generally known, the work being superseded by others; but the year adopted 
by the present Brahma-school is first found, so far as our information goes, in the Rajamrigaiika , 
and the three schools exist from at least A. D. 1042, the date of that work. 

20. It is most important to know what Siddhantas or Karanas were, or are now, regarded 
as standard authorities, or were, or are, actually used for the calculations of panchangs (almanacks) 
during particular periods or in particular tracts of country, 2 for unless this is borne in mind 
we shall often go wrong when we attempt to convert Indian into European dates. The 
sketch which follows must not, however, be considered as exhaustive. The original Stirya- 

1 Karanas and other practical works, containing tables based on one or other of the Siddhdnias , are used for these 
calculations. [S. B. D.] 

2 The positions and motions of the sun and moon and their apogees must necessarily be fixed and known for the correct calcu- 
lation of a tithi, nakshatra, yoga or karana. The length of the year is also an important element, and in the samvatsara is governed 
by the movement of the planet Jupiter. In the present work we are concerned chiefly with these six elements, viz., the sun, 
moon, their apogees, the length of the year, aisd Jupiter. The sketch in the text is given chiefly keeping in view these elements. 
When one authority differs from another in any of the first five of these six elements the tithi as calculated by one will differ from 
that derived from another. [S. B. D.] 
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Siddhanta was a standard work in early times, but it was superseded by the present 
Sitrya-Siddhanta at some period not yet known, probably not later than A.D. 1000. The 
first Ary a- Siddhanta, which was composed at Kusumapura (supposed to be Patna in Bengal), 
fame into use from AD. 499. 1 Varahamihira in his Pahchasiddhantika (A.D. 505) introduced 
a btja to Jupiter’s motion as given in the original Sitrya-Siddhanta , but did not take it into 
account in his rule (see Art. 62 below) for calculating a samvatsara. Brahmagupta composed 
his Brahma-Siddhanta in A. IX 628. He was a native of Bhillamala (the present Bhinmai), 40 
miles to the north-west of the Abu mountains. Laila, in his work named Dhi-vriddhida, intro- 
duced a btja to three of the elements of the first Ary a- Siddhanta, namely, the moon, her 
apogee, and Jupiter, i.e., three out of the six elements with which we are concerned. Lalla’s 
place and date are not known, but there is reason to believe that he flourished about A.D.638. 
The date and place of the second Arya-Siddhanta are also not known, but the date would 
appear to have been about A.D. 950. It is alluded to by Bhaskaracharya (AD. 1 1 50), but does 
not seem to have been anywhere in use for a long time. The Rajamrigahka (A.D. 1042) 
follows the Brahma-Siddhanta , 2 but gives a correction to almost all its mean motions and places, 
and even to the length of the year. The three schools — Saura, Arya and Brahma — seem to have 
been established from this date if not earlier, and the Brahma-Siddhanta in its orginal form 
must have then dropped out of use. The Karana-prakasa , a work, based on the first Arya- 
Siddhanta as corrected by Lalla's btja, was composed in A.D.1092, and is considered an authority 
even to the present day among many Vaishnavas of the central parts of Southern India, who 
are followers of the Arya-Siddhanta. Bhaskaracharya’ s works, the Siddhanta Siromani (A.D. 1 1 50) 
and the Karana-Kutiihala (A.D. 1183) are the same as the Raj amrigahka in the matter of the 
calculation of a panchang. The Vakky a- Karana , a work of the Arya school, seems to 
have been accepted as the guide for the preparation of solar panchangs in the Tamil and 
Malaya}am countries of Southern India from very ancient times, and even to the present day 
either that or some similar work of the Arya school is so used. A Karana named Bhdsvati was com- 
posed in A. D. 1099, its birthplace according to a commentator being Jagannatha (or Purl) on the 
east coast. The mean places and motions given in it are from the original Sitrya-Siddhanta as 
corrected by Varahamihira’s bija, 3 and it was an authority for a time in some parts of Northern 
India. Vavilala Kochchanna, who resided somewhere in Telingaiia, composed a Karana in 1298 A.D. 
He was a strict follower of the present Sitrya-Siddhanta, and since his day the latter Sidd- 
hanta has governed the preparation of all Telugu luni-solar calendars. The Makaranda, another 
Karana, was composed at Benares in A.D. 1478, its author following the present Sitrya-Siddhanta, 
but introducing a bija. The work is extensively used in Northern India in the present day for panchanga 
calculations. Bengalis of the present day are followers of the Saura school, while in the western parts of 
Northern India and in some parts of Gujarat the Brahma school is followed. The Graha-laghava, 
a Karana of the Saura school, was composed by Gariesa Daivjiia of Nandigrama (Nandgam), 
a village to the South of Bombay, in A. D. 15 20. The same author also produced the Brihat 
and Lagkutithichintamanis in A. D. 1525, which may be considered as appendices to the 
Graha-laghava. Gane^a adopted the present Sitrya Siddhanta determinations for the length of 

X It is not to be understood that as soon as a standard work comes into use its predecessors go out of use from all parts of 
the country. There is direct evidence to show that the original Sdrya-Siddhdnta was in use till A. I). 665, the date of the IDumdar 
thidya of Brahmagupta, though evidently not in all parts of the country. [S. B. D.] 

2 Whenever we allude simply to the “ Brahma Siddhdnta 3 by name, we mean the Brakna-Siddkdnta of Brahmagupta. 

3 Out of the six elements alluded to in note 1 on the last page, only Jupiter has this bija. The present Stirya-Siddhdnta 
had undoubtedly come into use before the date of the Bhdsvati. [S. B. D.J 
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the year and the motions and places of the sun and moon and their apogees, with a small 
correction for the moon’s place and the sun's apogee; but he adopted from the Arya Siddhanta 
as corrected by Lalla the figures relating to the motion and position of Jupiter. 

The Graha-laghava and the Laghutithichintamani were used, and are so at the present 
day, in preparing panchangs wherever the Mahrathi language was or is spoken, as well as in 
some parts of Gujarat, in the Kanarese Districts of the Bombay and Madras Presidencies, and 
in parts of Haidarabad, Maisur, the Berars, and the Central Provinces. Mahratha residents in 
Northern India and even at Benares follow these works. 

21. It may be stated briefly that in the present day the first Ary a- Siddhanta is the 
authority in the Tamil and Malayajam countries of Southern India; 1 the Brahma-paksha 
obtains in parts of Gujarat and in Rajputana and other western parts of Northern India ; while 
in almost all other parts of India the present Surya-Siddhanta is the standard authority. Thus 
it appears that the present Surya-Siddhanta has been the prevailing authority in India for many 
centuries past down to the present day, and since this is so, we have chiefly followed it in this work. 2 

The bija as given in the Makar anda (A. D. 1478) to be applied to the elements of the 
Surya-Siddhanta is generally taken into account by the. later followers of the Surya-Siddhanta, 
but is not met with in any earlier work so far as our information goes. We have, therefore, 
introduced it into our tables after A.D. 1 500 for all calculations which admit of it. The bija of the 
Makaranda only applies to the moon’s apogee and Jupiter, leaving the other four elements unaffected. 

Further details. Contents of the Pahchahga. 

22. The Indian Zodiac. The Indian Zodiac is divided, as in Europe, into 1 2 parts, each of 
which is called a rasi or “ sign ”. Each sign contains 30 degrees, a degree being called an amsa. Each 
amsa is divided into 60 kalas (minutes), and each kala into 60 vikalas (seconds). This sexagesimal 
division of circle measurement is, it will be observed, precisely similar to that in use in Europe. 3 

23. The Sahkranti. The point of time when the sun leaves one zodiacal sign and enters another 
is called a sahkranti. The period between one sahkranti and another, or the time required for 
the sun to pass completely through one sign of the zodiac, is called a saura tnasa, or solar 
month. Twelve solar months make one solar year. The names of the solar months will be 
found in Table II., Part ii., and Table III., col. 5. A sahkranti on which a solar month commences 
takes its name from the sign-name of that month. The Mesha sahkranti marks the vernal equinox, 

e moment of the sun’s passing the first point of Aries. The Karka sahkranti, three solar 
months later, is also called the dakshinayana (“ southward-going ”) sahkranti; it is the point of 
the summer solstice, and marks the moment when the sun turns southward. The Tula sahkranti, 
three solar months later, marks the autumnal equinox, or the moment of the sun’s passing the 
first point of Libra. The Makara sahkranti, three solar months later still, is also called the 
uttarayana sahkranti (“northward-going”). It is the other solstitial point, the point or moment 
when the sun turns northward. When we speak of “ sankrantis ” in this volume we refer always to the 
nirayana sankrantis , i.e., the moments of the sun’s entering the zodiacal signs, as calculated 
in sidereal longitude— longitude measured from the fixed point in Aries— taking no account of the 
annual precession of the equinoxes— {nirayana — “ without movement ”, excluding the precession of the 
solstitial — ay ana — points). But there is also in Hindu chronology the say ana sahkranti ( sa-ayana = “ with 

1 It is probable that the first Arya-Siddhdnta was the standard authority for South Indian solar reckoning from the earliest 

times. In the Surya-Siddhdnta is the authority since about A. D. 1100, but in earlier times the first Arya-Siddhdnta was 

apparently the standard. [S. B. D.] 

2 When we allude simply to the Sdrya or Arya Siddhdnta, it must be borne in mind that we mean the Present Sdrya 

and the First Arya-Siddh dntas . 3 See note 1, p. 2 above. [R. S.] 
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movement”, including the movement of the ayana points), i.e., a sankranti calculated according to 
tropical longitude — longitude measured from the vernal equinox, the precession being taken into 
account. According to the present Surya-Siddhanta the sidereal coincided with the tropical signs 
inK. Y. 3600 expired, Saka 421 expired, and the annual precession is 54". By almost all other authori- 
ties the coincidence took place in K. Y. 3623 expired, Saka 444 expired, and the annual precession is 
(1') one minute. (The Siddhanta Sir omani, however, fixes this coincidence as in K. Y. 3628). Taking 
either year as a base, the difference in years between it and the given year, multiplied by the total 
amount of annual precession, will shew the longitudinal distance by [which, in the given year, 
the first point of the tropical {say and) sign precedes the first point of the sidereal ( mrayana ) sign. 
Professor Jacobi {Epig. Ind., Vol. 1 , p. 422, Art. jp) points out that a calculation should be made 
“ whenever a date coupled with a sankranti does not come out correct in all particulars. For it is 
possible that a sayana sankranti may be intended, since these sankrantis too are suspicious moments.” 
We have, however, reason to believe that sayana sankrantis have not been in practical use for the last 
1600 years or more. Dates may be tested according to the rule given in Art. 160(a). 

It will be seen from cols. 8 to 13 of Table II., Part ii., that there are two distinct sets of 
names given to the solar months. One # set is the set of zodiac-month-names (“ Mesha” etc.), the 
other has the names of the lunar months. The zodiac-sign-names of months evidently belong to 
a later date than the others, since it is known that the names of the zodiacal signs themselves 
came into use- in India later than the lunar names, “ Chaitra” and the rest. 1 Before sign-names 
came into use the solar months must have been named after the names of the lunar months, 
and we find that they are so named in Bengal and in the Tamil country at the present day. 2 

24. Length of months. It has been already pointed out that, owing to the fact that the 
apparent motion of the sun and moon is not always the same, the lengths of the lunar and solar months 
vary. We give here the lengths of the solar months according to the Sitrya and Arya-Siddhantas. 



• 

o 

$5 

's# 

'u 


NAME OF THE MONTH. 










DURATION OF 


EACH 


MONTH. 










Sign- 


Tamil name. 


Bengali 


a 

By the A rya-Si ddh tint a. 


By the Surya-Siddh an ta. 


<v 


name. 


name. 


days 


gk 


pa. 


days 


hrs. 


a 


sec. 


days 


gt. 


pa. 


days 


hrs. 


B 




i 


Mesha 


Sittirai (Chittirai) 


Vais&kha 


30 


55 


30 


30 


22 


12 


0 


30 


56 


7 


so 


22 


26 


48 


2 


Vrishabha 


Vaigasi, or Vaiyasi 


Jyeshtha 


31 . 


24 


4 


31 


9 


37 


36 


31 


25 


13 


31 


10 


*•* 

a 


12 


3 


Mithuna 


Ani 


Ashddha 

* 


31 


36 


26 


31 


14 


34 


24 


31 


38 


41 


31 


15 


28 


24 


4 


Karka 


Adi 


Sravana 


31 


28 


4 


31 


11 


13 


36 


31 


28 


31 


31 


11 


24 


24 


5 


Simha 


A 

Avapi 


BMdrapada 


31 


2 


5 


31 






0 


31 


i 


7 


31 


D 


26 


48 


6 


Kanyfi 


Purattadi, or Purattasi 

» » * * ■ 


^ A * 

Asvina 


30 


27 


24 


30 




Wm 


36 


30 


26 


29 


30 


m 


35 


36 


7 


Told 


Aippasi, or Arppisi, or 


Karttika 


29 


54 


12 


29 


21 


40 


43 


29 


53 


36 


29 


21 


26 


24 






Appisi 
































8 


Vrischika 


Kfirttigai 


Mdr^asirsha 


29 


30 


31 


29 


12 


12 


24 


29 


29 


25 


29 


, 11 


46 


0 


9 


Dhanus 


Margali 


Pausha 


29 


21 


2 


29 


8 


24 


48 


29 


19 


4 


29 


7 


37 


36 


10 


Makara 


Tai 


M&gha 


29 


27 


24 


29 


10 


57 


36 


29 


26 


53 


29 




45 


12 


11 


Kumbha 


Masi 


PMlguna 


29 


48 


30 


29 


19 


24 


0 


29 


49 


13 


29 


19 


41 


12 


12 


Mina 


Panguni 


Chaitra 


30 




H 




8 


7 


42 


30 


21 


12.52 


30 


8 


29 












365 


15 


311/4 


365 


6 


12 


30 


365 


15 


31.52 


363 


6 


12 


36.56 



1 My present opinion is that the zodiacal-sign-names, Mesha, etc., began to he used in India betweea 700 B. C. and 300 B. C., 
not earlier than the former or later than the latter. [S. B. D.] 

2 It will be seen that the Bengal names differ from the Tamil ones. The same solar month Mesha , the first of the year, is 
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For calculation of the length by the Surya-Siddhcinta the longitude of the sun’s apogee is taken 
as 77° 1 6', which was its value in A. D. 1 1 37, a date about the middle of our Tables. Even if its value at 
our extreme dates, i.e. f either in A. D. 300 or 1900, were taken the lengths would be altered by 
only one pala at most. By the Arya-Siddhanta the sun’s apogee is taken as constantly at 7 8 0 . 1 

The average (mean) length in days of solar and lunar months, and of a lunar year is as follows : 

Silrya-Siddhanta Modern science 

Solar month (y 1 * of a sidereal year) 30438229707 30.438030. 

Lunar month 29.530587946 29.530588, 

Lunar year (12 lunations) .... 354-36705535 354*3 6 7°5 6 * 

25. Adhika masas. Calendar used. A period of twelve lunar months falls short of the 
solar year by about eleven days, and the Hindus, though they use lunar months, have not disre- 
garded this fact ; but in order to bring their year as nearly as possible into accordance with the 
solar year and the cycle of the seasons they add a lunar month to the lunar year at certain 
intervals. Such a month is called an adhika or intercalated month. The Indian year is thus 
either solar or luni-solar. The Muhammadan year of the Hijra is purely lunar, consisting of twelve 
lunar months, and its initial date therefore recedes about eleven days in each year. In 
luni-solar calculations the periods used are tithis and lunar months, with intercalated and suppressed 
months whenever necessary. In solar reckoning solar days and solar months are alone used. 
In all parts of India luni-solar reckoning is used for most religious purposes, but solar reckoning 
is used where it is prescribed by the religious authorities. For practical civil purposes solar 
reckoning is used in Bengal and in the Tamil and Malayalam countries of the Madras Presi- 
dency; in all other parts of the country luni-solar reckoning is adopted. 

26. True and mean sahkrantis . Sodhya. When the sun enters one of the signs of the 
zodiac, as calculated by his mean motion, such an entrance is called a mean sankranti ; when 
he enters it as calculated by his apparent or true motion, such a moment is his apparent or 
true 2 sankranti. At the present day true sahkrantis are used for religious as well as for 



called Vaisdkka in Bengal and Sittirai ( Chaitra ) in the Tamil country, Vaisakha being the second month in the south. To avoid con- 
fusion, therefore, we use only the sign-names ( Meska , ctc.J m framing our rules. 

1 The lengths of months by the Arya-Sidd/idnta here given are somewhat different from those given by Warren. But Warren seems 
to have taken the longitude of the sun’s apogee by the Sdrya-Siddhdnta in calculating the duration of months by the Arya-Siddhanta , which 
is wrong. He seems also to have taken into account the chara A ( See his KMa SahJcalita , p. 11, art. 3, p. 22, explanation of Table 
III., line 4; and p. 3 of the Tables). He has used the ayandmsa (the uniformly increasing arc between the point of the vernal 
equinox each year and the fixed point in Aries) which is required for finding the cltara in calculating the lengths of months. The 
chara is not the same at the beginning of any given solar month for all places or for all years Hence it is wrong to use it for 
general rules and tables. The inaccuracy of Warren’s lengths of solar months according to the Sdrya-Siddhdnta requires no elaborate 
proof, for they are practically the same as those given by him according to the Arya-Siddhdnta, and that this cannot be the case 
is self-evident to all who have any experience of the two Siddhantas. [S. B. D ] 

* The chara ; — “ The time of rising of a heavenly body is assumed to take place six hoars before it comes to the meridian. 

Actually this is not the case for any locality not on the equator, and the chara is the correction required in consequence, i.e the 

excess or defect from six hours of the time between rising and reaching the meridian The name is also applied to the celestial 
arc described in this time.” 

2 The Sanskrit word for “mean” is madhyama , and that for * true 5 or * apparent 5 is spashta . The words ‘ madhyama 5 and ‘ spashta 5 

are applied to many varieties of time and space; as, for instance, gati (motion), bhoga (longtitude), sankranti, mdna (measure or reckon- 
ing) and kdla (time). In the English Nautical Almanac the word “apparent” is used to cover almost all cases where the Sanskrit 
word spashta would be applied, the word ‘true 5 being sometimes, bat rarely, used. “ Apparent,” therefore, is the best word to use in my 
opinion; and we have adopted it prominently, in 3 pite of the fact that previous writers on Hindu Astronomy have chiefly used the 

word “trae.” There is as a fact a little difference in the meaning of the phrases “apparent ” and “true,” hut it is almost unknown 

to Indian Astronomy, and we have therefore used the two words as synonyms. [S. B. D.] 
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civil purposes. In the present position of the sun’s apogee, the mean Mesha sahkranti takes 
place after the true sahkranti, the difference being two days and some ghatikas. This difference 
is called the sodhya. It differs with different Siddhdntas, and is not always the same even by 
the same authority. We have taken it as 2 d. 10 gh. 1 4 p. 30 vipa. by the Surya-Stddhdnta, 
and 2d. 8 gh. 51 p. 15 vipa. by the Arya-Siddhanta. The corresponding notion in modern 
European Astronomy is the equation of time. The sodhya is the number of days required by 
the sun to catch up the equation of time at the vernal equinox. 

27. It must be remembered that whenever we use the word “sahkranti” alone, (e.g., “the 
Mesha-sankranti ”) the apparent and not the mean nirayana sahkranti is meant. 

28. The beginning of a solar month. Astronomically a solar month may begin, that is 
a sahkranti may occur, at any moment of a day or night; but for practical purposes it would 
be inconvenient to begin the month at irregular times of the day. Suppose, for example, that 
a Makara-sahkranti occurred 6 hours 5 minutes after sunrise on a certain day, and that two written 
agreements were passed between two parties, one at 5 hours and another at 7 hours after sun- 
rise. If the month Makara were considered to have commenced at the exact moment of the 
Makara-sahkranti, we should have to record that the first agreement was passed on the last 
day of the month Dhanus, and the second on the first day of Makara, whereas in fact both were 
executed on the same civil day. To avoid such confusion, the Hindus always treat the beginning of the 
solar month as occurring, civilly, at sunrise. Hence a variation in practice. 

(1 ) (a) In Bengal, when a sahkranti takes place between sunrise and midnight of a civil day 
the solar month begins on the following day ; and when it occurs after midnight the month begins 
on the next following, or third, day. If, for example, a sahkranti occurs between sunrise and midnight 
of a Friday, the month begins at sunrise on the next day, Saturday ; but if it takes place after mid- 
night of Friday 1 the month begins at sunrise on the following Sunday. This may be termed the 
Bengal Rule, (b) In Orissa the solar month of the Amli and Vilayati eras begins civilly on the same 
day as the sahkranti, whether this takes place before midnight or not. This we call the Orissa Rule. 

(2) In Southern India there are two rules, (a) One is that when a sahkranti takes place 
after sunrise and before sunset the month begins on the same day, while if it takes place after 
sunset the month begins on the following day; if, for example, a sahkranti occurs on a Friday 
between sunrise and sunset the month begins on the same day, Friday, but if it takes place 
at any moment of Friday night after sunset the month begins on Saturday. 2 (b) By another rule, 
the day between sunrise and sunset being divided into five parts, if a sahkranti takes place 
within the first three of them the month begins on the same day, otherwise it begins on the 
following day. Suppose, for example, that a sahkranti occurred on a Friday, seven hours after sun- 
rise, and that the length of that day was 12 hours and 30 minutes; then its fifth part was 2 hours 
30 minutes, and three of these parts are equal to 7 hours 30 minutes. As the sahkranti took place 
within the first three parts, the month began on the same day, Friday; but if the sahkranti had 
occurred 8 hours after sunrise the month would have begun on Saturday. The latter (b) rule is 
observed . in the North and South Malayalam country, and the former (a) in other parts of 
Southern India where the solar reckoning is used, viz., in the Tamil and Tinnevelly countries. 3 
We call a. the Tamil Rule ; b. the Malabar Rule. 

1 Remember that the week-day is counted from sunrise to sunrise. 

2 Brown's Epkemeris follows this rule throughout in fixing the date corresponding to 1st Mesha, and consequently his solar 
dates are often wrong by one day for those tracts where the 2 b role is in nse. 

3 1 deduced the Bengal rule from a Calcutta Panchang for Saka 1776 (AJ). 1854 — 55) in my possession. Afterwards it was 
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29. Panchangs . Before proceeding we revert to the five principal articles of the panchang. 

There are 30 tithis in a lunar month, 1 5 to each fortnight. The latter are generally denoted by the 
ordinary numerals in Sanskrit, and these are used for the fifteen tithis of each fortnight. Some tithis 
are, however, often called by special names. In panchangs the tithis are generally particularized 
by their appropriate numerals, but sometimes by letters. The Sanskrit names are here given. 1 



Tithis. 


Sanskrit Names. 


Vulgar Names. 




Sanskrit Names. 


Vulgar Names. 


1 


Pratipad, Pratipada, 
Prathama .... 


Padva, Padyami 


9 


Navami 




2 


Dvitiya 


Bija, Vidiya 


! 10 


Dasami 




3 


Tritiyi 


Tija, Tadiya 


1 11 


Ekadasi 




4 


Chaturth! 


Chauth, Chauthi 


12 


Dv&dasi 


Baras 


5 


Panchami 




13 


Trayodasi 


.Teras 


6 


Shashthi 


Sath 


14 


Chaturdasi 




7 


Saptami 




15 


Purnimfr, Paurnima . 
Purnamasi > Panchadasi 


Punava, Punnami 


8 


Ashtami 




30 


Amavasya, Darsa, 
Panchadasi 


■ 



The numeral 30 is generally applied to the amavasya (new moon day) in panchangs, even in 
Northern India where according to the purnimanta system the dark fortnight is the first fortnight of the 
month and the month ends with the moment of full moon, the amavasya being really the 1 5th tithi. 

30. That our readers may understand clearly how a Hindu panchang is prepared and 
what information it contains, we append an extract from an actual panchang for Saka 1816, 
expired, A. D. 1894—95, published at Poona in the Bombay Presidency. 2 

corroborated by information kindly sent to me from Howrah by Mr. G. A. Grierson through Dr. Fleet. It was also amply corroborated 
by a set of Bengal Chronological Tables for A.D. 1882, published under the authority of the Calcutta High Court, a copy of which 
was sent to me by Mr. Sewell. I owe tbe Orissa Rule to the Chronological Tables published by Girishchandra Tarkalankar, who 
follows the Orissa Court Tables with regard to the Amli and Vilayati years in Orissa. Dr. J. Burgess, in a note in Mr. Krishnasv&mi 
Naidu’s “ South Indian Chronological Tables ” edited by Mr. Sewell, gives the 2 (a) Rule as in use in the North Malay alam country, 
but I do not know what his authority is. I ascerta ned from Tamil and Tinnevelly panchangs that the 2 (a) rule is in use there, 
and the fact h corroborated by Warren’s Kdla Sahkalita\ I ascertained also from some South Malayalam panchangs published at Cochin 
and Trevandrum, and from a North Malayalam panch&iig published at Calicut, that the 2 (b) rule is followed there [S. B. D.] 

Notwithstanding all this I have no certain guarantee that these are the only rules, or that they are invariably followed in 
the tracts mentioned. Thus I find from a Tamil solar panch&itg for Saka 1815 current, published at Madras, and from a Telugu 
luni-solar panch&ng for Saka 1109 expired, also published at Madras, in which the solar months also are given, that the rule observed 
is that “when a sankranti occurs between sunrise and midnight the month begins on the same day, otherwise on the following day”, 
thus differing from all the four rules given above. This varying fifth rule agaiu is followed for all solar months of the Vilayati year 
as given in the above-mentioned Bengal Chronological Tables for 1882, and by its use the month regularly begins one day in advance 
of the Bengali month. I find a sixth rule in some Bombay and Benares lunar panchangs, viz., that at whatever time the sankr&nti 
may occur, the month begins on the next day; hut this is not found in any solar panchang. The rules may be further classified 
as (1. a) the midnight rule (Bengal), (1. b) any time rule (Orissa), (2. 0 ) the sunset rule (Tamil), (2. £) the afternoon rule (Malabar). 
The fifth rule is a variety of the midnight rule, and the sixth a variety of the any time rule. I cannot say for how many years 
past the rules now in use in the several provinces have been in force and effect. 

An inscription at Kaunaufir, a village 5 miles north of Snrangam near Trichinopoly (see Epigraph. Indie. > vol. II p. 10, date No. F, 
note 3, and p. $J, is dated Tuesday the thirteenth tithi of the bright fortnight of Sravana in the year Prajapati, which corresponded with 
the 24th day of the (solar) month Adi (harka.) From other sources the year of this date is known to be A.D. 1271 ; and on 
carefally calculating I find that the day corresponds with the 21st July, and that the Karka aaiikranti took place, by the Arya-Siddhdnta, 
on the 27th June, Saturday, shortly before midnight. From this it follows that the month Adi began civilly on the 28th June, and 
that one or the other of the two rules at present in use in Southern India was in use in Trichinopoly in A.D. 1271. [S. B. DJ 

1 We cannot enumerate the vulgar or popular names which obtain in all parts of India, and it is not necessary that we should do so. 

2 This is an ordinary panchang in daily use. It was prepared by myself from Gapesa Daivjna’s Grahaldghava and Laghu- 
tithichintdmam. ^S. B. D.] 




14 



Extract from an 



Saka 1816 expired (1817 current) (A. D. 1894.) amanta Bkadrapada, sukla-paksha. Solar months Sim ha 



Tithi. 


Vira. 


gh. pa. 


Kakshatra. 


gh. pa. 


Yoga. 

» 


gh. pa. 


Karaua. 


gh. pa 


Moon’s place. 


Length Day. 


Solar date. 


'a 

s-i 

S 3 

£ 


ft 

< 

o 

p 


1 


Fri. 


43 59 


Purva Phalguni : 


40 16 


Siddha 


31 22 


Kiiiistughna 


16 30 


Siriiha*15 


gh. pa. 
30 59 


16 


29 


31 


2 


Sat* 


39 47 


Uttara Phalguni : 


37 57 


Sadhva 

m 


25 23 


Bilava 


11 53 


Kanyi 


30 57 


17 


30 


1 


3 


Sun. 


36 31 


Hasta 


36 29 


Subha 


19 31 


Taitila 


8 9 


Kanyi 


30 54 


18 


1 


2 


4 


Mon. 


34 23 


Chitra 


36 7 


Sukla 


14 50 


Vanij 


5 27 


Kanva 6 
• 


30 52 


19 


2 


3 


5 


Tues. 


33 26 


Svati 


36 52 


Brahman 


11 7 


Bava 


3 54 


Tali 


30 49 


20 


3 


4 


6 


Wed. 


33 58 


Visikhi 


33 58 

■ - 


Aindra 


8 24 


Kaulava 


3 42 


Tuli 23 


30 45 


21 


4 


5 


7 


Thurs. 


35 29 


AnuradM 


42 19 


Yaidhriti 

« 


6 36 


Gara 


4 44 

* i 


Vrischi: 


30 44 


22 


6 


6 


8 


Fri. 


38 16 


Jyeshtha 


46 48 


Vishkambha 


5 49 


Yishti 


6 53 


Vris: 47 


30 41 


23 


6 


7 


9 


Sat. 


42 9 


Mila 


52 13 


Priti 


6 2 


Bilava 


10 13 


Dlianus 


30 38 


24 


7 


8 


10 


Sun. 


46 48 


Purva Ashadhi 


58 11 


Ayushmat 


6 53 


Taitila 


14 28 


Dhanus 


30 36 


25 


8 


9 


11 


Mon. 


51 43 


Uttara Ashidha 


60 0 


Saubhagya 


8 1 


Yauij 


19 16 


Dha : 1 5 


30 33 


26 


9 


10 


12 


Tues. 


56 44 


Uttara Ashidha 


4 35 


Sobhana 


9 29 


Bava 


24 14 


Makara 


30 30 


27 


10 


11 


13 


Wed. 


60 0 


a 

Sravana 


10 59 


■ 

Atiganda 


10 58 


Kaulava 


29 3 


Maka : 44 


30 28 


28 


11 


12 


13 


Thurs. 


1 23 


Dhanishtha 


16 45 


Sukarman 


11 54 


Taitila 


1 23 


Kumbha 


30 25 


29 


12 


13 


14 


Fri. 


5 18 


/ 

Satabhishaj 


21 52 


Dhriti 

• 


12 26 


Vanij 


5 18 


Kumbha 


30 22 


30 


13 


14 


15 


Sat. 


8 11 


Purva Bhadra: 


26 4 


Sula 


12 7 


Bava 


8 11 


Kum: 10 


30 20 


31 


14 


15 






Amanta Bhadrapada krishnapakska.' 


1 


Sun. 


9 59 


Uttara Bhadra: 


28 58 


Garida 


10 45 


Kaulava 


9 59 


Mina 


30 17 


1 


15 


16 


2 


Mon. 


10 30 


Revati 


30 40 


Vriddhi 


8 30 


Gara 


10 30 


Mina 31 


30 15 


2 


16 


17 


3 


Toes. 


9 35 


Asvini 


31 9 


Dhruva 


5 10 


Yishti 


9 35 


Mesha 


30 12 


3 


17 


18 


4 


Wed. 


7 26 


Bbarani 


30 27 


Vyighita 


0 50 

54 52 


Bilava 


7 26 


Me: 45 


30 10 


4 


18 


19 


5 


Thurs. 


4 19 


Krittiki 


28 36 


Yajra 


49 43 


Taitila 


4 19 


Vrisha 

* 


30 7 * 


1 5 


19 


20 


6 


Fri. 


0 16 
55 18 


Rohini 


25 59 


Siddhi 


43 1 


Vanij 


0 16 


Vri: 54 


30 5 


6 


20 


21 


8 


Sat. 


49 55 


Mrigasiras 


22 43 


Vyatipita 


35 58 


Bilava 


22 45 


Mithuna 


30 2 


7 


21 


22 


9 


Sun. 


44 9 


Ardri 


18 57 


Variyas 


28 28 


Taitila 


16 2 


Mithuha 


30 0 


8 


22 


23 


10 


Mon. 


38 9 


Punarvasu 


14 55 


Parigha 


20 45 


Vanij 


11 9 


Mithu: 1 


29 57 


9 


23 


24 


n 


Tues. 


32 9 


Pushya 


10 47 


Siva 


13 2 


Bava 


5 9 


Karka: 


29 55 


10 


24 
— — 

*» 


25 


12 


Wed. 


26 .17 


A^leshi 


6 46 


Siddha 


5 24 

52 31 


Taitila 


26 17 


Kar : 7 


29 52 


11 


26 


13 


Thurs. 

* 


20 45 


Maghi 


3 4 

56 51 


✓ 

Subha 


51 4 


Vauij 


20 45 


Simha 


29 49 


12 


26 


27 


14 


Fri. 


15 48 


Uttara Phalguni 


57 25 


Sukla 


44 35 


Sakuni 


15 48 


Sim: 14 


29 47 


13 


27 


28 


30 


Sat. 


11 40 


Hasta 


55 38 


Brahman 


38 46 


Niga 


11 40 


Kanyi 


29 44 


14 


28 


29 

r 



_ tii 

Wlierc no numbers are inserted in this column it must be understood that the moon was in the sign during the whole day. 



*1 P&neh&aga. ' 15 

Kanya ; Muhammadan months Safar and Rabi-ul-awwaL English months August and September . 



OTHER PARTICULARS. 



Chandra-darsana (moon’s heliacal rising) September begins. 

Amrita Siddbiyoga 86.29. * Haritalika. Manvadi: Var&- 
hajayanti, Vaidhriti 35.10 to 44.42. Rabi-ul aw wal begins. 

Ganesba chatortbi. 

Risbipancbami. 

* * 

Amrita Siddbiyoga after 39. Venus enters Leo 45.44. 
Gaury&vahana. 

Gaur! puj&. Durvit asbtami. 

Gauri visarjana. Aduhkba navaini. 



Padm& Ekadasi. Mrityu-yoga 60. Mercury enters Virgo 14.5. 



V&mana dv&dasi. 



Pradosha. Sun enters Uttara Pbalguni 8.26. 



Anantachatnrdasi. Mars retrogade. 
Proshtbap, Purni : Sun enters Virgo 33.42. 



/nimanta Asvina krishnapaksha.) 



Vyatip&ta f from 7 to 16.32. 




Sahkashti chaturthi. 



Bbadrd (Visbti) ends at 27.55. 



* 

Positions of Planets at sunrise Sukla 15tb Saturday. 



Sun. Mars. 



Venus 



5 Moon’s 
B node. 



Minutes 



Seconds. 






S'* I S£CS - 




Horoscope for the above time. 



Mercury^^^ 4 



Saturn 

7 



Moon 

11 



Mars 

/ 12 

Moon's asc: nodeS* 



Positions of Planets at sunrise Amay&syd, Saturday. 



Signs. 



Degrees. 



Minutes. 



Seconds. 



-§1 



mins. 



v ^ .s ’ 

jsj -M , 

^ i-^ 2 I 
CS 3 f secs. 




Avidhava nayami. 

Heliacal rising of Mercury. 

Indiii ekddasi. Sun enters Hasta 46.37. 

Pradosha. 

Sivar&tri. Mercury in Libra 29,18, 

8 Pitri-am&v&sya. Vaidbriti 20.47 to 30.21, 

| 

Solar eclipse. Mrityuyoga 55.38. Am&v&sya, 



Tiese figures show ghatik&s and palas. f This is the name of a peculiar yoga, the declination of sun and moon being then identical. 
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The above extract is for the amanta month Bhadrapada or August 3 1st to September 29th, 
1894. The month is divided into its two fortnights. The uppermost horizontal column shews that the 
first tithi, “pratipada”, was current at sunrise on Friday, and that it ended at 43 59 P- a fter 

sunrise. The moon was 12 degrees to the east of the sun at that moment, and after that the 
second tithi, “dvitiya”, commenced. The nakshatra Purva-Phalguni ended and Uttara-Phalguni 
commenced at 40 gh. i6p. after sunrise. The yoga Siddha ended, and Sadhya began, at 31 gh. 22 p. 
after sunrise; and the karana Kimstughna ended, and Bava began, at 16 gh. 30 p. after sunrise. 
The moon was in the sign Siiiiha up to 15 gh. after sunrise and then entered the sign Kanya. 
The length of the day was 30 gh. 59 pa. (and consequently the length of the night was 29 gh. 

1 pa.). The solar day was the 16th of Simha. 1 The Muhammadan day was the 29th of Safar, 
and the European day was the 31st of August. This will explain the bulk of the table and 
the manner of using it. 

Under the heading “other particulars” certain festival days, and some other information 
useful for religious and other purposes, are given. To the right, read vertically, are given the 
places of the sun and the principal planets at sunrise of the last day of each fortnight in signs 
degrees, minutes, and seconds, with their daily motions in minutes and seconds. Thus the 
figures under “sun” shew that the sun had, up to the moment in question, travelled through 
4 signs, 29 degrees, 27 minutes, and 9 seconds ; i.e., had completed 4 signs and stood in the 5th, 
Sirnha, — had completed 29 degrees and stood in the 30th, and so on ; and that the rate of his daily 
motion for that moment was 58 minutes and 30 seconds. Below are shown the same in signs 
in the horoscope. The ahargana, here 34 — 227, means that since the epoch of the Grahalaghava? 
i.e., sunrise on amanta Phalguna krishna 30th of Saka 1441 expired, or Monday 19th March, A.D. 
1520, 34 cycles of 4016 days each, and 227 days, had elapsed at sunrise on Saturday the 15th 
of the bright half of Bhadrapada. The horoscope entries are almost always given in panchangs 
as they are considered excessively important by the Hindus. 

31. Tithis- and solar days. Solar or civil days are always named after the week-days, and 
where solar reckoning is in use are also counted by numbers, e.g., the 1st, 2nd, etc., of a named 
solar month. But where solar reckoning does not prevail they bear the names and numerals of 
the corresponding tithis. The tithis, however, beginning as they do at any hour of the day, do 
not exactly coincide with solar days, and this gives rise to some little difficulty. The general 
rule for civil purposes, as well as for some ordinary religious purposes for which no particular 
time of day happens to be prescribed, is that the tithi current at sunrise of the solar day 
gives its name and numeral to that day, and is coupled with its week-day. Thus Bhadrapada 
sukla chaturdasi Sukravara (Friday the 14th of the first or bright fortnight of Bhadrapada) is 
that civil day at whose sunrise the tithi called the 14th sukla is current, and its week-day is 
Friday. Suppose a written agreement to have been executed between two parties, or an ordinary 
religious act to have been performed, at noon on that Friday at whose sunrise Bhadrapada Sukla chatur- 
dasi of Saka- 1816 expired was current, and which ended (see the table) 5 gh. 18 p., (about 

2 h. 7 m.) after sunrise, or at about 8.7 a.m. Then these two acts were actually done after the 
chaturdasi had ended and the purnima was current, but they would be generally noted as having been 
done on Friday sukla chaturdasi. It is, however, permissible, though such instances would be 

1 Solar days are not given in Bombay pancMngs, but I have entered them here to complete the calendar. Some entries 
actually printed in the pahcMng are not very useful and are consequently omitted in the extract. [S. B D ] 

2 The sum total of days that have elapsed since any other standard epoch is also called the ahargana. For instance the ahar- 
gam. from the beginning of the present kaliyuga is in constant use. The word means “collection of days/* 
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rare, to state the date of these actions as “Friday purnima/’ and sometimes for religious pur- 
poses the date would be expressed as “chaturdasi yukta purnima” (the 14th joined with the pur- 
nima). Where, however, successive regular dating is kept up, as, for instance, in daily transactions 
and accounts, a civil day can only bear the name of the tithi current at its sunrise. 

Some religious ceremonies are ordered to be performed on stated tithis and at fixed times of 
the day. For example, the worship of the god Ganesa is directed to take place on the Bhadra- 
pada sukla chaturthi during the third part ( madhyahna ) of the five parts of the day. A sraddha, 
a ceremony in honour of the pitris (manes), must be performed during the 4th (aparahna) of 
these five periods. Take the case of a Brahmana, whose father is dead, and who has to perform 
a sraddha on every amavasya. In the month covered by our extract above the amavasya is current 
at sunrise on Saturday. It expired at 11 gh. 40 p. after sunrise on Saturday, or at about 10.40 a.m. 
Now the aparahna period of that Saturday began, of course, later than that hour, and so the 
amavasya of this Bhadrapada was current during the aparahna, not of Saturday, but of the previous day, 
Friday. The sraddha ordered to be performed on the amavasya must be performed, not on 
Saturday, but on Friday in this case. Again, suppose a member of the family to have died on this 
same Friday before the end of the tithi krishna chaturdasi, and another on the same day but 
after the end of the tithi. A sraddha must be performed in the family every year, according 
to invariable Hindu custom, on the tithi on which each person died. Therefore in the present 
instance the sraddha of the first man must be performed every year on the day on which 
Bhadrapada krishna chaturdasi is current, during the aparahna; while that of the second must 
take place on the day on which the amavasya of that month is current during the aparahna, 
and this may be separated by a whole day from the first. Lengthy treatises have been written 
1 on this subject, laying down what should be done under all such circumstances. 1 
k At the time of the performance of religious ceremonies the current tithi, vara, and all other 

\ particulars have to be pronounced; and consequently the tithi, nakshatra, etc., so declared may 

; differ from the tithi, etc., current at sunrise. There is a vrata (observance, vow) called Sankashta- 

nasana-chatiirthi , by which a man binds himself to observe a fast on every krishna chaturthi up 
to moonrise, which takes place about 9 p.m. on that tithi, but is allowed to break the fast afterwards. 
And this has of course to be done on the day on which the chaturthi is current at moonrise. From 
the above extract the evening of the 18th September, Tuesday, is the day of this chaturthi, for 
though the 3rd tithi, tritiya, of the krishna paksha was current at sunrise on Tuesday it 
expired at 9 gh. 35 pa. after sunrise, or about 9.50 a.m. If we suppose that this man made a 
grant of land at the time of breaking his fast on this occasion, we should find him dating 
his grant “krishna chaturthi, Tuesday/’ though for civil purposes the date is krishna tritiya, 
Tuesday. 

The general rule may be given briefly that for all practical and civil purposes, as well as 

for some ordinary religious purposes, the tithi is connected with that Week-day or solar day at 

whose sunrise it is current, while for other religious purposes, and sometimes, though rarely, 
even for practical purposes also, • the tithi which is current at any particular moment of a solar 
day or week-day is connected with that day. 

32. Adhika and kshaya titkis. Twelve lunar months are equal to about 354 solar days 

(see Art . 24. above) 7 but there are 360 tithis during that time and it is thus evident that six tithis 

must somehow be expunged in civil (solar) reckoning. Ordinarily a tithi begins on one day and 

1 

1 The Niriiayasindhu is one of these authorative works, and is iD general use at the present time in most parts of India. 
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ends on the following day, that is it touches two successive civil days. It will be seen, however, 
from its length (Art. 7 above) that a tithi may sometimes begin and end within the limits of 
the same natural day ; while sometimes on the contrary it touches three natural days, occupying 

the whole of one and parts of the two on each side of it. 

A tithi on which the sun does not rise is expunged. It has sustained a diminution or 
loss (kshaya), and is called a kshaya tithi. On the other hand, a tithi on which the sun rises 
twice is repeated. It has sustained an increase ( vriddht ), and is called an adhika , or added, tithi. 
Thus, for example, in the panchang extract given above {Art. jo) there is no sunrise during 
krishna saptami (7th), and it is therefore expunged. Krishna shashth! (6th) was current at sunrise on 

Friday, for it ended 16 palas after sunrise ; while krishna saptami began 16 palas after that sunrise and 

ended before the next sunrise ; and krishna ashtami (8th) is current at sunrise on the Saturday. 
The first day is therefore named civilly the (6th) shashthi, Friday, and the second is named (8th) 
ashtami, Saturday ; while no day is left for the saptami, and it has necessarily to be expunged 
altogether, though, strictly speaking, it was current for a large portion of that Friday. On the 
other hand, there are two sunrises on Bhadrapada sukla trayodasi (sukla 13th)* and that tithi 
is therefore repeated. It commenced after 56 gh. 44 pa. on Tuesday, 1 e., in European reckoning 
about 4.20 a.m. on the Wednesday morning, was current on the whole of Wednesday, and 
ended on Thursday at 1 gh. 23 pa. after sunrise, or about 6.33 a m. It therefore touched the 
Tuesday (reckoned from sunrise to sunrise) the Wednesday and the Thursday; two natural civil 
days began on it ; two civil days, Wednesday and Thursday, bear its numeral (13); and therefore 
it is said to be repeated. 1 

In the case of an expunged tithi the day on which it begins and ends is its week-day. 
In the case of a repeated tithi both the days at whose sunrise it is current are its week-days. 

A clue for finding when a tithi is probably repeated or expunged is given in Art. 142. 

Generally there are thirteen expunctions (kshayas) and seven repetitions (vriddhis) of 
tithis in twelve lunar months. 

The day on which no tithi ends, or on which two tithis end, is regarded as inauspicious. 
In the panchang extract above (Art. jo) Bhadrapada sukla trayodasi Wednesday, and 
Bhadrapada krishna shashthi, Friday (on which the saptami was expunged), were therefore 
inauspicious. 

33. It will be seen from the above that it is an important problem with regard 

to the Indian mode of reckoning time to ascertain what tithi, nakshatra, yoga, or karanawas 

current at sunrise on any day, and when it began and ended. Our work solves this problem 
in all cases. 

34. Variation on account of longitude. The moment of time when the distance between 

the sun and moon amounts to 12, or any multiple of 12, degrees, or, in other words, the moment 
of time when a tithi ends, is the same for all places on the earth’s surface ; and this also applies to 
nakshatras, yogas, and karanas. But the moment of sunrise of course varies with the locality, 
and therefore the ending moments of divisions of time such as tithis, when referred to sun- 
rise, differ at different places. For instance, the tithi Bhadrapada sukla purnima {see above Art. jo) 
ended at Poona at 8 gh. 11 pa. after sunrise, or about 9.16 a.m. At a place where the sun 

rose 1 gh. earlier than it does at Poona the tithi would evidently have ended one ghatika later 

or at 9 gh. 11 pa. after sunrise, or at about 9.40 a.m. On the other hand, at a place where 

1 Any assertions or definitions by previous writers on Hindu Chronology or Astronomy contrary to the above definitions 
and examples are certainly erroneous, and due to misapprehension [S. B, D.] 
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the sun rose 1 gh. later than at Poona the tithi would have ended when 7 gh. 1 1 pa. had 
elapsed since the sunrise at that place, or at about 8.52 a.m. 

35. For this reason the expunction and repetition of tithis often differs in different local- 
ities. Thus the nakshatra Purvashadha [see panchahg extract Art. 30) was 58 gh. 11 pa. 1 at Poona 
on Sunday, sukla 10th. At a place which is on the same parallel of latitude, but 12 
degrees eastward, the sun rises 2 gh. earlier than at Poona, and there this nakshatra ended 
(5 8 gh. 1 1 pa. -f- 2 gh — ) 60 gh. 1 1 pa. after sunrise on Sunday, that is at 1 1 pa. after sunrise 
on Monday. It therefore touches three natural days, and therefore it (Purvashadha) is repeated, 
whereas at Poona it is Uttarashadha which is repeated. On the other hand, the nakshatra 
Magha on Krishna 13th was 3 gh. 4 pa., and Purva-phalguni was (3 gh. 4 pa. -f- 56 gh. 2 51 pa. =) 
59 gh. 55 P a - a * Poona. At a place which has the same latitude as Poona, but is situated even at 
so short a distance as 1 degree to the east, the nakshatra Purva-phalguni ended 60 gh. 5 pa after 
sunrise on Thursday, that is 5 P a - after sunrise on Friday; and therefore there will be no 
kshaya of that nakshatra at that place, but the following nakshatra Uttara phalguni will be 
expunged there. 

36. True or apparent, and mean , time. The sun, or more strictly the earth in its orbit, 
travels, not in the plane of the equator, but in that of the ecliptic, and with a motion which varies 
every day ; the length of the day, therefore, is not always the same even on the equator. But for 
calculating the motions of the heavenly bodies it is evidently convenient to have a day of uniform 
length, and for this reason astronomers, with a view of obtaining a convenient and uniform 
measure of time, have had recourse to a mean solar day, the length of which is equal to 
the mean or average of all the apparent solar days in the year. An imaginary sun, called the 
mean sun, is conceived to move uniformly in the equator with the mean angular velocity of the 
true sun. The days marked by this mean sun will all be equal, and the interval between two 
successive risings of the mean sun on the equator is the duration of the mean solar day, viz., 24 
hours or 60 ghatikas. The time shown by the true sun is called true or apparent time, and the 
time shown by the mean sun is known as mean time. Clocks and watches, whose hands move, 
at least in theory, with uniform velocity, evidently give us mean time. With European astronomers 
“mean noon” is the moment when the mean sun is on the meridian; and the “mean time” at 
any instant is the hour angle of the mean sun reckoned westward from o h. to 24 h., mean 
noon being o h. for astronomical purposes. 

Indian astronomers count the day from sunrise, to sunrise, and give, at least in theory, 
the ending moments of tithis in time reckoned from actual or true sunrise. The true or apparent 
time of a place , therefore, in regard to the Indian panchahg, is the time counted from true 
(i.e., actual) sunrise at that place. For several reasons it is convenient to take mean sunrise on 
the equator under any given meridian to be the mean sunrise at all places under the same merid- 
ian. The mean sunrise at any place is calculated as taking place at o gh. or o h. — roughly 
6 a.m. in European civil reckoning; and the mean time of a place is the time counted from 
o gh. or o h. 

The moment of true sunrise is of course not always the same at all places, but varies with 
the latitude and longitude. Even at the same place it varies with the declination of the sun, which 

1 Instead of writing at full length that such and such a tithi ‘‘ends at so many ghatikas after sunrise”, Indian astronomers 
say for brevity that the tithi “is so many ghatikas”. The phrase is so used in the text in this sense, 

2 In the case of kshayas in the panch&hg extract the ghatikas of expunged tithis etc., are to he counted after the end of the 
previous tithi etc. In some panch&ngs the ghatikas from sunrise — 59 gh. 55pa. in the present instance— are given. 
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varies every day of the year. And at any given place, and on any given day of the year, it is not 
the same for all years. The calculation, therefore, of the exact moment of true sunrise at any 
place is very complicated —too complicated to be given in this work, 1 the aim of which is 
extreme simplicity and readiness of calculation, and therefore mean time at the meridian of 
Ujjain 2 or Lanka is used throughout what follows. 

All ending moments of tithis calculated by our method C (Arts, ijp to 160) are in Ujjain 
mean time; and to convert Ujjain mean time into that of any other given place the difference 
of longitude in time — 4 minutes (ro palas) to a degree — should be added or subtracted according 
as the place is east or west of Ujjain. Table XI. gives the differences of longitude in time for 
some of the most important places of India. 

The difference between the mean and apparent (true) time of any place in India at the 
present day varies from nil (in March and October) to 26 minutes (in January and June) in 
the extreme southern parts of the peninsular. It is nowhere more than 65 minutes. 

37. Basis of calculation for the Tables. All calculations made in this work in accordance 
with luni-solar reckoning are based on the Siirya-Siddhanta, and those for solar reckoning on the 
Surya and Ary a Siddkantas. The elements of the other authorities being somewhat different, the 
ending moments of tithis etc., or the times of sankrantis as calculated by them may sometimes 
differ from results obtained by this work; and it must never be forgotten that, when checking the date 
of a document or record which lays down, for instance, that on a certain week-day there fell a certain 
tithi, nakshatra, or yoga, we can only be sure of accuracy in our results if we can ascertain 
the actual Siddhanta or other authority used by the author of the calendar which the drafter 
of the document consulted. Prof. Jacobi has given Tables for several of the principal Siddkantas 
in the Epigraphica Indica {Vol. II., pp. 4 4 ? ct s ccj .), and these may be used whenever a doubt 
exists on the point. * 

Although all possible precautions have been taken, there, must also be a slight 
’element of uncertainty in the results of a calculation made by our Tables owing to the difference 
between mean and apparent time, independently of that arising from the use of different 
authorities. Owing to these two defects it is necessary sometimes to be cautious. If by any 
calculation it is found that a certain tithi, nakshatra, yoga, or karana ended nearly at 
the close of a solar day— as, for example, 55 ghatikas after mean sunrise on a Sunday, i.e., 5 

ghatikas before sunrise on the Monday— it is possible that it really ended shortly after true' sunrise 

on the Monday. And, similarly, if the results shew that a certain tithi ended shortly after 
the commencement of a solar day,— for instance, 5 ghatikas after mean sunrise on a Sunday,— it 
is possible that it really ended shortly before the true termination of the preceding day, Saturday. 

l Since this work was in the Press, Professor Jacobi has published in the Epigraphia Indica (Vol. II, pp. 487-488) a treatise 
with tables for the calculation of Hindu dates in true local time, to which we refer our readers 



2 Here Lanka is not Ceylon, but a place supposed to be on the equator, or in lat. 0° 0’ 0' on the meridian of Ujjain 
longitude 75° 46'. It is of great importance to know the exact east longitude of Ujjain, since upon it depends the verification of 
apparent phenomena throughout India. Calculation by the different Siddh&ntas can be checked by the best European science if that 
point can be certainly determined. The great Trigonometical Survey map makes the centre of the city 75° 49' 45' E lo ' 

23° 11' 10' N. lat. But this is subject to two corrections; first, a correction of 1' 9* to reduce the longitude to the orieiTtf to 
Madras Observatory taken as 80° 17' 21', and secondly, a farther reduction of 2' 30' to reduce it to the latest value 80° U'siT 
of that Observatory, total 3' 39'. This reduces the E. long, of the centre of Ujjain city to 75° 46' 06'. I take it the f 
amidst conflicting authorities, the best of whom vary from 75° 43' to 75° 51’, we may for the present accept 75° 46' ^ 

approach to the truth. The accuracy of the base, the Observatory of Madras, will before long be again tested, and whateve 

is found to exist between the new fixture and 80° 14' 51', that difference applied to 75° 46' will give the correct val T*** 
E. long, we require. [R. S.] ue °* 
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Five ghatikas is not the exact limit, nor of course the fixed limit. The period varies from nil 
to about five ghatikas, rarely more in the case of tithis, nakshatras, and karanas ; but in the case 
of yogas it will sometimes reach seven ghatikas. 

Calculations made by our method C will result in the finding of a “ tithi index ” (/.), or 
a nakshatra or yoga-index ( n . or j/.), all of which will be expl^jned further on; but it may 
be stated in this connection that when at any ascertained mean sunrise it is found that the 
resulting index is within 30 of the ending index of the tithi, ( Table VIII., col. j), nakshatra or 
karana (id. col. 8 y 9, 10), or within 50 of the ending index of a yoga (id. col. ij)> it is possible 
that the result may be one day wrong, as explained above. The results arrived at by our 
Tables, however, may be safely relied on for all ordinary purposes. 

38. Nakshatras There are certain conspicuous stars or groups of stars in the moon's 
observed path in the heavens, and from a very remote age these have attracted attention. 
They are called in Sanskrit “ Nakshatras They were known to the Chaldoeans and to the ancient 

Indian Aryas. Roughly speaking the moon makes one revolution among the stars in about 27 days, 
and this no doubt led to the number 1 of nakshatras being limited to 27. 

The distance between the chief stars, called yoga-taras, of the different nakshatras is not 
uniform. Naturally it should be 13 0 20', but, in some cases it is less than 7 0 , while in others 
it is more than 20°. It is probable that in ancient times the moon’s place was fixed merely by stating 
that she was near a particular named nakshatra (star) on a certain night, or on a certain occasion. 
Afterwards it was found necessary to make regular divisions of the moon's path in her orbit, for 
the sake of calculating and foretelling her position ; and hence the natural division of the ecliptic, 
consisting of twenty-seven equal parts, came into use, and each of these parts was called after a 
separate nakshatra (see Art. 8). The starry nakshatras, however, being always in view and familiar 
for many centuries, could not be dispensed with, and therefore a second and unequal division 
was resorted to. Thus two systems of nakshatras came into use. One we call the ordinary or equal- 
space system, the other the unequal-space system. The names of the twenty-seven stellar nakshatras 
are given to both sets. In the equal-space system each nakshatra has 1 3 0 20' of space, and when 
the sun, the moon, or a planet is between 0°, i.e. y no degrees, and 13 0 20' in longitude it is said to be in 
the first nakshatra Asvini, and so on. The unequal-space system is of two kinds. One is described 
by Garga and others, and is called here the “Garga system.” According to it fifteen of the 
nakshatras are held to be of equal average (mean) length — i.e.y 13 0 20', — but six measure one 
and-a-half times the average — i.e. f 20°, and six others only half the average, viz., 6° 40'. The other 
system is described by Brahmagupta and others, and therefore we call it the “ Brahma-Siddhanta ” 
system. In its leading feature it is the same with Garga’s system, but it differs a little from 
Garga’s in introducing Abhijit in addition to the twenty-seven ordinary nakshatras. The moon’s 
dailj^ mean motion, — 13 degrees, 10 minutes, 35 seconds, — is taken as the average space of a 
nakshatra. And as the total of the spaces thus allotted to the usual twenty-seven nakshatras, 
on a similar arrangement of unequal spaces, amounts to only 355 degrees, 45 minutes, 45 seconds, 
the remainder, — 4 degrees, 14 minutes, 15 seconds, — is allotted to Abhijit, as an additional 
nalAhatra placed between Uttara-Ashadha and Sravana. 

The longitude of the ending points of all the nakshatras according to these three systems 

1 The mean length of the moon’s revolution among the stars is 27.32166 days (27321674 according to the Sun/ a Sid dh ant a). 
Its least duration is 27 days, 4 hours, and the greatest about 7 hours longer. The number of days is thus between 27 and 28, and 
therefore the number of nakshatras was sometimes taken as 28 by the ancient Indian Aryas. The extra nakshatra is called Abhijit 
(See Table Fill., col 7.) [S. B. D.] 
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is given below. The entries of “tyg” and “I 1/2” h* subcolumn 3 mark the variation in length 

from the average. i 

The nakshatras by any of these systems, for all years between 300 and 1900 A. D., can 
be calculated by our Tables (see method “ C'\ Arts . 139 to 160). The indices for them, adapted 
to our Tables, are given in ^Table VIII., cols. 8, 9, 10. 

The ordinary or equal-space system of nakshatras is in general use at the present day, the un- 
equal-space systems having almost dropped out of use. They were, however, undoubtedly prevalent to a 
great extent in early times, and they were constantly made use of on important religious occasions. 1 

Longtitudes of the Ending-points of the Nakshatras. 



Order of the Nakshatras. 


System of Equal 
Spaces. 


Systems of Unequal Spaces. 


Garga System. 


Brahma-Si ddhanta 
System. 


1 


* i 


3 


4 


4 






Deg. 


Min. 




Deg. 


Min. 


Sec. 


Deg. 


Min. 


Sec. 


1 


Asvnu 


13° 


20' 


t . * ■ 


13° 


20' 


0 


13° 


10' 


35" 


2 


Bharapi 


26 


40 


Vs 


20 


0 


0 


19 


45 


52Vs 


3 


Krittika 


40 


0 


■ i a « 


33 


20 


0 


32 


56 


27Vs 


4 


Rohini 


53 


20 


l>/« 


53 


20 


0 


52 


42 


20 


5 


Mrigasiras 


66 


40 


♦ » * • 


66 


40 


0 


65 


52 


DO 


6 


Ardra 


80 


0 


Vs 


73 


20 


0 


72 


28 


12V* 


7 


Punarvasu 


93 


20 


lVs 


93 


20 


0 


92 


14 


D 


8 


Pushya 


106 


40 


■ . • * 


106 


40 


0 


105 


24 


40 


9 


A&lesha 


120 


0 


Vs 


113 


20 


0 


111 


59 


57 V* 


10 


Magha 


133 


20 


• • . 9 


126 


40 


0 


125 


10 


32V* 


11 


Pdrva-Phalguni .... 


146 


40 


. • • • 


140 


0 


0 


138 


21 


7 Vs 


12 


Uttara-Phalguni .... 


160 


0 


IVs 


160 


0 


0 


158 


7 


0 


13 


Hasta 


173 


20 




173 


20 


0 


171 


17 


35 


14 


Chitra 


186 


40 


• f • • 


186 


40 


0 


184 


28 


10 


15 


Svati 


200 


0 


Vs 


193 


20 


0 


191 


3 


2 7 Vs 


16 


Vi sakha 


213 


20 


IVs 


213 


20 


0 


210 


49 


20 


17 


Anuradhd 


226 


40 


• . 4 • 


226 


40 


0 


223 


59 


55 


18 


Jyeshtha 

• 


240 


0 


Vs 


233 


20 


0 


230 


35 


12 Vs 


19 


Mula 


253 


20 


* » ♦ 


246 


40 


0 


243 


45 


47Vs 


20 


Purva-Ash&dha . . 


266 


40 


9 * m • 


260 ' 


0 


0 


256 


56 


22V* 


21 


Uttara-AshadM .... 


280 


.0 


1 Vs 


280 


0 


0 


276 


42 


15 




(Abhijit) . . 


' * 


• 


(Balance) 




« » 4 t 




280 


56 


30 


22 


Sravapa 


293 


20 


• • • * 


293 


20 


0 


294 


7 


5 


23 


Dhanishtha or Sravishtha 


306 


40 


* • 4 ♦ 


306 


40 


0 


307 


17 


40 


24 


Satataraka or Satabhishaj 


320 


0’ 


Vs 


313 


20 


0 


313 


52 


57 1 /* 


25 


Purva Bhadrapada . . . 


333 


20 


« * * 


326 


40 


0 


327 


3 


32V* 


26 


Uttara-Bhadrapada . . . 


346 


40 


IV* 


346 


40 


0 


346 


49 


25 


27 


Revati 


360 


0 


♦ • « ♦ 


360 


0 


0 


360 


0 


0 



39. Auspicious Yogas. Besides the 27 yogas described above (Art. p), and quite differfnt 
from them, there are in the Indian Calendar certain conjunctions, also called yogas, which only 
occur when certain conditions, as, for instance, the conjunction of certain varas and nakshatras 
or varas and tithis, are fulfilled. Thus, when the nakshatra Hasta falls on a Sunday there occurs 

1 These systems of nakshatras are more folly described by me in relation to the “twelve-year cycle of Jupiter” in Vol. XVII 
of the Ind . Ant, (p. 2 ff.) [S. B. D.] 
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an amrita siddhiyoga . In the panchang extract {Art. 30) given above there is an amrita siddhiyoga 
on the 2nd, 5th and 18th of September. It is considered an auspicious yoga, while some yogas 
are inauspicious. 

40. Karanas . A karana being half a tithi, there are 60 karanas in a lunar month. There 
are seven karanas in a series of eight cycles — total 56 — every month, from the second half of 
sukla pratipada (1st) up to the end of the first half of krishna chaturdasi (14th). The other four 
karanas are respectively from the second half of krishna chaturdasi (14th) to the end of the first 
half of sukla pratipada. 1 

Table VIII., col. 4, gives the serial numbers and names of karanas for the first half, and 
col. 5 for the second half, of each tithi. 

40^. Eclipses . Eclipses of the sun and moon play an important part in inscriptions, since, 
according to ancient Indian ideas, the value of a royal grant was greatly enhanced by its being 
- made on the occasion of such a phenomenon; and thus it often becomes essential that the moments 
of their occurrence should be accurately ascertained. The inscription mentions a date, and an 
eclipse as occurring on that date. Obviously we shall be greatly assisted in the determination of 
the genuineness of the inscription if we can find out whether such was actually the case. Up to 

the present the best list of eclipses procurable has been that published by Oppolzer in his 

‘‘ Canon der Finsternisse ” (De?ikschriften der Kaiser 1 . Akademie der Wissenschaften . Vienna , 
Vol. LIL) y but this concerns the whole of our globe, not merely a portion like India; the standard 
meridian is that of Greenwich, requiring correction for longitude ; and the accompanying maps are 
on too small a scale to be useful except as affording an approximation from which details can 
be worked out. Our object is to save our readers from the necessity of working out such 
complicated problems. Prof. Jacobi’s Tables in the Indian Antiquary (V ol. XVII.) and Epigraphia 
Indica (Vol. II.) afford considerable help, but do not entirely meet the requirements of the 
situation. Dr. Schram’s contribution to this volume, and the lists prepared by him, give the dates 
of all eclipses in India and the amount of obscuration observable at any place. His article speaks 
for itself, but we think it will be well be add a few notes. 

Prof. Jacobi writes ( Epig . Ind ., //., p . 422) \ — “ The eclipses mentioned in inscriptions are 

not always actually observed eclipses, but calculated ones. My reasons for this opinion are the 
following : Firstly, eclipses are auspicious moments, when donations, such as are usually recorded 

in inscriptions, are particularly meritorious. They were therefore probably selected for such 
occasions, and must accordingly have been calculated beforehand. No doubt they were entered 
in panchaiigs or almanacs in former times as they are now. Secondly, even larger eclipses 
of the sun, up to seven digits, pass unobserved by common people, and smaller ones are only 
visible under favourable circumstances. Thirdly, the Hindus place implicit trust in their Sastras, 
and would not think it necessary to test their calculations by actual observation. The writers 
of inscriptions would therefore mention an eclipse if they found one predicted in their almanacs.” 

Our general Table will occasionally be found of use. Thus a lunar eclipse can only occur 
at the time of full moon (purnima ), and can only be visible when the moon is above the horizon 
at the place of the observer; so that when the purnima is found by our Tables to occur dur- 
ing most part of the daytime there can be no visible eclipse. But it is possibly visible 
if the purnima is found, on any given meridian, to end within 4 ghatikas after sunrise, or within 
4 ghatikas before sunset. <A solar eclipse occurs only on an amavasya or new moon day. If 

1 According to the Surya-Siddhdnta the four karanas are Sakuui, Naga, Chatushpada and Kiiiistughna, but we have followed the 
present practice of Western India, which is supported by Yarahamihira and Brahmagupta. 
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the amavasya ends between sunset and sunrise it is not visible. If it ends between sunrise and 

sunset it may be visible, but not of course always. 

41. Lunar months and their names . The usual modern system of naming lunar months 
is given above (Art. 14), and the names in use will be found in Tables II. and III. In early times, 
however, the months were known by another set of names, which are given below, side by side 

IjL 



with those by which they are at present known. 

Ancient names. Modern names. Ancient names. Modern names. 

1. Madhu Chaitra 7. Isha Asvina 

2. Madhava Vaisakha 8. Uija Karttika 

3. Sukra Jyeshtha 9. Sahas Marga^irsha 

4. Suchi Ashadha 10. Sahasya Pausha 

5. Nabhas Sravana 11. Tapas Magha 

6. Nabhasya Bhadrapada 12. Tapasya Phalguna 



The names “Madhu” and others evidently refer to certain seasons and may be called season- 
names 1 to distinguish them from “ Chaitra” and those others which are derived from the nakshatras. 
The latter may be termed sidereal names or star-names. Season-names are now nowhere in use } . 
but are often met with in Indian works on astronomy, and in Sanskrit literature generally. 

The season-names of months are first met with in the mantra sections, or the Samhttas , 
of both the Yajur-Vedas, and are certainly earlier than the sidereal names which are not 
found in the Samhttas of any of the Vedas, but only in some of the Brahmanas , and even 
there but seldom. 3 

42. The sidereal names “Chaitra”, etc., are originally derived from the names of the 
nakshatras. The moon in her revolution passes about twelve times completely through the 
twenty-seven starry nakshatras in the course of the year,, and of necessity is at the full while 
close to some of them. The full-moon tithi (purnima ), on which the moon became full when 
near the nakshatra Chitra, was called Chaitri ; and the lunar month which contained the Chaitri 
purnima was* called Chaitra and so on. 

43. But the stars or groups of stars which give their names to the months are not at 
equal distances from one another; and as this circumstance, — together with the phenomenon of 
the moon’s apparent varying daily motion, and the fact that her synodic differs from her sidereal 
revolution — prevents the moon from becoming full year after year in the same nakshatra, it was 
natural that, while the twenty-seven nakshatras were allotted to the twelve months, the months 
themselves should be named by taking the nakshatras more or less alternately. The nakshatras 
thus allotted to each month are given on the next page. 

44. It is clear that this practice, though it was natural in its origin and though it was 
ingeniously modified in later years, must often have occasioned considerable confusion; and 
so we find that the months gradually ceased to have their names regulated according to the 
conjunction of full moons and nakshatras, and were habitually named after the solar months 
in which they occurred. This change began to take place about 1400 B. C., the time of the 

1 Madhu is “honey 3 ’, “sweet spring* 3 . Madhava , “the sweet one’ 7 . Sukra and Suchi both mean “bright”. Ndbhas^t rainy 
season. Nabhasya, “vapoury”, “rainy”, lsh or Isha , “draught” or “ refreshment ”, “fertile”. XJrj, “strength”, “vigour” Sahas 
“strength”. Sahasya “strong”. Tayas “penance”, “mortification”, “pain”, “fire”. Tapasya , “produced by heat”, “pain”. All 
are Vedic words. 

2 In my opinion the sidereal names M Chaitra” and the rest, came into use about 2000 B. C. They are certainly not later 
than 1500 B. C., and not earlier than 4000 B.C. [S. B D.] 
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Vedahga-jyotisha', and from the time when the zodiacal-sign-names, “Mesha” and the rest, 
came into use till the present day, the general rule has been that that amanta lunar month in 
which the Mesha sankranti occurs, is called Chaitra , and the rest in succession. 



Derivation of the Names of the Lunar Months from the Nakshatras. 



Names and Grouping of the Nakshatras. 


F 

Names of the Months. 


Krittiki; Rohini .... 

Mrigasiras; Ardr& ... .... 

Punarvasu; Pushya .... 

Aslesha; Magha 

Purva-Phalguni; Uttara-Phalguni ; Hasta 

Chitra; Svati ... 

Visakha; Anuradha 

Jyeshtha; Mula 

Purva-Ashadha ; Uttara-Ash&dha; (Ahhijit). .... . . 

(Abhijit); Sravana; DhanishtM 

Satataraka; Pftrva-Bhadrapadd; Uttara-BhadrapadaL . . ... 

Revati ; Asvini ; Bharani ’ . . 


Karttika. 

M&rgasirsha. 

Pausha. 

Magha. 

Phalguna. 

Chaitra. 

Vaisakha. 

Jyeshtha. 

Asbadha 

✓ 

Sravana. 

Bhadrapada 

Asvina. 



45. Adhika arid kshaya masas. It will be seen from Art. 24 that the mean length of 
a solar month is greater by about nine-tenths of a day than that of a lunar month, and that the 
true length of a solar month, according to the Surya-Siddhanta, varies from 29 d. 7 h. 38 m. 
to 3 1 d. 1 5 h. 28 m. Now the moon’s synodic motion, viz., her motion relative to the sun, is also, 
irregular, and consequently all the lunar months vary in length. The variation is approximately 
from 29 d. 7 h. 20 m. to 29 d. 19 h. 30 m., and thus it is clear that in a lunar month there will 
often be no solar sankranti, and occasionally, though rarely, two. This will be best understood 
by the following table and explanation. (See p. 26.) 

We will suppose (see the left side of the diagram , cols. /, 2.) that the sun entered the sign Mesha, — 
that is, that the Mesha sankranti took place, and therefore the solar month Mesha commenced, — 
shortly before the end of an amanta lunar month, which was accordingly named “ Chaitra ” in con- 
formity with the above rule {Art. ip or pf) ; that the length of the solar month Mesha was greater than 
that of the following lunar month ; and that the sun therefore stood in the same sign during 
the whole of that lunar month, entering the sign Vrishabha shortly after the beginning of the 
third lunar month, which was consequently named Vaisakha because the Vrishabha sankranti 
took place, and the solar month Vrishabha commenced, in it, — the Vrishabha sankranti being 
the one next following the Mesha sankranti. Ordinarily there is one sankranti in each lunar 
month, but in the present instance there was no sankranti whatever in the second lunar month 
lying between Chaitra and Vaisakha. 

The lunar month in which there is no sankranti is called an adhika (added or intercalated) 
month ; while the month which is not adhika, but is a natural month because a sankranti actually 
occurred in it, is called nija, i.e., true or regular month. 1 We thus have an added month 
between natural Chaitra and natural Vaisakha. 

1 Professor Kielhorn is satisfied that the terms adhika and nija are quite modern, the nomenclature usually adopted in docu- 
ments and inscriptions earlier then the present century being prathama (first) and dvitiyd (second). He alluded to this in Ind, 
Ant., XX., p. 411. [R. S ] 
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The next peculiarity is that when there are two sankrantis in a lunar month there is a 
kshaya masa, or a complete expunction of a month. Suppose, for instance, that the Vrischika 
sankranti took place shortly after the beginning of the amanta lunar month Karttika {see the 
lower half of the diagram col. 2 ) ; that in the next lunar month the Dhanus-sankranti took place 



Amanta 


Solar months \ 




Furnimdnta lunar months * 


lunar 
months . 


sahkranti to 
sahkranti. 


Fortnights . 


By one 
system. 


By another 
system. 

1 


1 

— 


2 


3 


4 i 


t 

* 

0 



Chaitra. 



Sukla | V 2 Chaitra | % Chaitra 



-Mesha saiikranti 



Krishna 



\ 

1 



Vaisakha 



Adhika 

Vaisakha 



8-91 

'to 'S *>» 
<to 

.8 a. 



Sukla 



Adhika 

Vaisakha 




Krishna 



t — Vrishabha sahkranti 



Nija 

VaisAkha 



Sukla 



Second Vais&kha 



Vaisakha 



/ 



Krishna | 1/2 Jyeshtha | l/g Jyeshtha 



(Several months are omitted here.) 



t — Vrischika sahkranti 



Karttika 



l 



— Dhanus saiikranti 



Margasirsha 
(Fausha 
suppressed) j 



‘ — Makara sahkranti 



Magha 



' — Kumbha sahkranti 



i , I A . I 

j Sukla ^ 1/2 Karttika ^ 1/9 K&rttika 



| Krishna ^ 


) 

) Margasirsha > Margasirsha 

/ 


I 

Sukla 

( J 


[ . 1 
Krishna 

1 ' 1 


(Fausha \ (Fausha 

1 suppressed) j » suppressed) 

} Magha ; Magha 

/ 


\ Sukla ^ 

f ' 


( 1 

| Krishna ^ 1/2 Phalguna | l/g Phalguna 



♦ 



shortly after it began, and the Makara-sarikranti shortly before it ended, so that there were 
two sahkrantis in it ; and that in the third month the Kumbha-sarikranti took place before the end 
of it. The lunar month in which the Kumbha-sankranti occurred is naturally the month Magha. 
Thus between the natural Karttika and the natural Magha there was only one lunar month instead 
of two, and consequently one is said to be expunged. 

46. Their names . It will be seen that the general brief rule (Art. 44) for naming lunar 
months is altogether wanting in many respects, and therefore rules had to be framed to meet 
the emergency. But different rules were framed by different teachers, and so arose a difference 
in practice. The rule followed at present is given in the following verse. 

Minadistho Ravir yesham arainbha-prathame kshane \ bhavet te ’ bde Chandra masas 
chaitradya dvadasa smritdh. ” 

1 The scheme of pdrmmdnta months and the rule for naming the intercalated mouths known to have been in use from the 
12th century A.D., are followed in this diagram. 
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“The twelve lunar months, at whose first moment the sun stands in Mina and the following 
[signs], are called Chaitra, and the others [in succession].” 

According to this rule the added month in the above example (Art. 4.5) will be named 
Vaisakha, since the sun was in Mesha when it began; and in the example of the expunged 
month the month between the natural Karttika and the natural Magha will be named Margasirsha, 
because the sun was in Vrischika when it commenced, and Pausha will be considered as expunged. 

This rule is given in a work named Kdlatatva-vivechana, and is attributed to the sage Vyasa. The 
celebrated astronomer Bhaskaracharya (A. D. 1150) seems to have followed the same rule, 1 and 
it must therefore have been in use at least as early as the 1 2th century A. D. As it is the general 
rule obtaining through most part of India in the present day we have followed it in this work. 

There is another rule which is referred to in some astronomical and other works, and is 
attributed to the Brakma-Siddhanta. 3 It is as follows : 

“ Meshadisthe Savitari yo yo mdsah prapiiryate chdndrak | Chaitrddyah sa jheyah piirtid- 
vitve 'dhimaso ’ ntyah .” || 

“That lunar month which is completed when the sun is in [the sign] Mesha etc., is to be 
known as Chaitra, etc. [respectively] ; when there are two completions, the latter [of them] is an 
added month.” 

It will be seen from the Table given above (p. 26) that for the names of ordinary months 
both rules are the same, but that they differ in the case of added and suppressed months. The 
added month between natural Chaitra and natural Vaisakha, in the example in Art. 45 , having 
ended when the sun was in Mesha, would be named “Chaitra” by this second rule, but “Vai- 
sakha ” by the first rule, because it commenced when the sun was in Mesha. Again, the month 
between natural Karttika and natural Magha, in the example of an expunged month, having 
ended when the sun was in Makara, would be named “Pausha” by this second rule, and conse- 
quently Margasirsha would be expunged; while by the first rule it would be named “ Margasirsha ” 
since it commenced when the sun was in Vrischika, and Pausha would be the expunged 
month. It will be noticed, of course, that the difference is only in name and not in the period 
added or suppressed. 3 Both these rules should be carefully borne in mind when studying 
inscriptions or records earlier than 1100 A. D. 

47. Their determination according to true an d mean systems. It must be noted with regard 
to the intercalation and suppression of months, that whereas at present these are regulated by the sun’s 
and moon’s apparent motion, — in other words, by the apparent length of the solar and lunar 
months — and though this practice has been in use at least from A. D. 1100 and was followed 

by Bhaskaracharya, there is evidence to show that in earlier times they were regulated by 

/ 

the mean length of months. It was at the epoch of the celebrated astronomer Sripati, 4 or about 
A. D. 1640, that the change of practice took place, as evidenced by the following passage in 
his Siddhanta Sekhara, (quoted in the Jyotisha-darpana , in A. D. I 557 -) 



1 See his Siddkdnta-Siromani> madhyamddhikdra , adhimdsanirmya , verse 6, and his own commentary on it. [S. B. D.] 

2 It is not to be found in either of the Brahma-Siddhdntas referred to above, but there is a third Brahma-Siddhanta which 
I have not seen as yet. [S. B. D.] 

3 In Prof. Chattre’s list of added and suppressed months, in those published in Mr. Cowasjee Patells* Chronology , and in 
General Sir A. Cunningham’s Indian Eras it is often noted that the same month is both added and suppressed. But it is clear from 
the above rules and definitions that this is impossible. A month cannot be both added and suppressed at the same time. The mistake 
arose probably from resort being made to the first rule for naming adhika months, and to the second for the suppressed months. 

4 Thanks are due to Mr. Mahadeo Chiihnaji Apte, B.A., L.L.B., very recently deceased, the founder of the Anandasrama at 

Poona, for his discovery of a part of Sripati’s Karana named the Dhtkotida , from which I got Sripati’s date. I find that it was 
written in Saka 961 expired (A.D. 1039-40). [S. B. D.] 
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M adhyama-Rav i-sahkran ti-pravesa-r a h ito bhaved adhikah 
Madhyas Chandro mdso madhyadhika-lakshanam chaitat || 
Vidvamsas-fro-acharya ntrasya madhyadhikaih masath 
Kuryuh sphuta-manena hi yato ' dhikah spashta eva syat. || 



“ ‘The lunar month which has no mean sun’s entrance into a sign shall be a mean intercal- 
ated month. This is the definition of a mean added month. The learned Acharyas should leave 
off [using] the mean added months, and should go by apparent reckoning, by which the added 
month would be apparent (true).” 

It is clear, therefore, that mean intercalations were in use up to Sripatis time. In the Ve- 
dahga Jyotisha only the mean motions of the sun and moon are taken into account, and it 
may therefore be assumed that at that time the practice of regulating added and suppressed 
months by apparent motions was unknown. These apparent motions of the sun and moon are 
treated of in the astronomical Siddhantas at present in use, and so far as is known the present 
system of astronomy came into force in India not later than 400 A, D. 1 But on the other 
hand, the method of calculating the ahargana (a most important matter), and of calculating the 
places of planets, given in the Surya and other Siddhantas , is of such a nature that it seems 
only natural to suppose that the system of mean intercalations obtained for many centuries after 
the present system of astronomy came into force, and thus we find Sripati’s utterance quoted in an 
astronomical work of the 15th century. There can be no suppression of the month by the mean 
system, for the mean length of a solar month is longer than that of a mean lunar month, and 
therefore, two mean sankrantis cannot take place in a mean lunar month. 

The date of the adoption of the true (apparent) system of calculating added and suppressed 
months is not definitely known. Bhaskaracharya speaks of suppressed months, and it seems 
from his work that mean intercalations were not known in his time (A. D. 1 1 50.) We have 
therefore in our Tables given mean added months up to A. D. 1100, and true added and sup- 
pressed months for the whole period covered by our Tables. 2 

48. For students more familiar with solar reckoning we wilHgiv^ the rules for the intercala- 
tion and suppression of months in another form. Ordinarily one lunar month ends in each solar 
month. When two lunar months end in a solar month the latter of the two is said to be an 
adhika (added or intercalated) month, and by the present practice it receives the name of the 
following natural lunar month, but with the prefix adhika . Thus in the Table on p. 25, two 
lunar months end during the solar month Mesha, the second of which is adhika and receives, 
by the present practice, the name of the following natural lunar month, Vaisakha. When no 
lunar month ends in a solar month there is a k shay a masa , or expunged or suppressed month ; 
i,e. y the name of one lunar month is altogether dropped, viz., by the present practice, \hc one 
following that which would be derived from the solar month. Thus, in the Table above, no lunar 
month ends in the solar month Dhanus. Margasirsha is the name of the month in which the 
Dhanus sankranti occurs; the name Pausha is therefore expunged. 

The rule for naming natural lunar months, and the definition of, and rule for naming, added 



1 Up to recently the date was considered to be about the 6th century A.D. Dr. Thibaut, one of the highest living authorities 
on Indian Astronomy, fixes it at 400 A.D. (See hia edition of the Pancha Siddhdntikd Introd., p. LX.). My own opinion is that it 
came into existence not later than the 2nd century BC. [S. B. D.j 

2 I am inclined to believe that of the two rules for naming lunar months the second was connected with the mean te 

of added months, and that the first came into existence with the adoption of the true system. But I am not as yet in possession of 
any evidence on the point. See, however, the note to Art. 51 below. [S. B. D.] 1,0 




THE HINDU CALENDAR. 



29 



and suppressed months, may be summed up as follows. That amanta lunar month in which the 
Mesha sankranti occurs is called Chaitra, and the rest in succession. That amanta lunar month 
in which there is no sankranti is adhika and receives the name ( 1 ) of the preceding natural lunar 
month by the old Brahma-Siddhanta rule, (2) of the following natural lunar month by the present 
rule. When there are two sankrantis in one amanta lunar month, the name which would be 

derived from the first is dropped by the old Brahma-Siddhanta rule, the name which would be 

derived from the second is dropped by the present rule. 

49. Different results by different Siddhantas. The use of different Siddhantas will some- 
times create a difference in the month* to be intercalated or suppressed, but only when a san- 

kranti takes place very close 1 to the end of the amavasya. Such cases will be rare. Our 
calculations for added and suppressed months have been made by the Surya-Siddhanta, 
and to assist investigation we have been at the pains to ascertain and particularize the 
exact moments (given in tithi-indices, and tithis and decimals) of the sankrantis preceding and 
succeeding an added or suppressed month, from which it can be readily seen if there be a probability 
of any divergence in results if a different Siddhanta be used. The Special Tables published by 
Professor Jacobi in the Epigraphia Indica (Vol., II., pp. 403 ff. ) must not be relied on for calculations 
of added and suppressed months of Siddhantas other than the Siirya-Siddhdnta. If a different 
Siddhanta happened to have been used by the original computor of the given Hindu date, 
and if such date is near to or actually in an added or suppressed month according to our 
Table I., it is possible that the result as worked out by our Tables may be a whole month 
wrong. Our mean intercalations from A. D. 300 to 1 100 are the same by the original Surya- 
Siddhanta, the present Surya-Siddhanta , and the first Arya-Siddhanta. 

50. Some peculiarities. ^Certain points are worth noticing in connection with our calcula- 
tions of the added and suppressed months for the 1600 years from A. D. 300 to 1900 according 
to the Surya-Siddhanta. 

(a) Intercalations occur generally in the 3rd, 5 th, 8th, 1 ith, 14th, 16th and 19th years of a cycle 
of 19 years, (b) A month becomes intercalary at an interval of 19 years over a certain period, 
and afterwards gives way generally to one of the months preceding it, but sometimes, though 
rarely, to the following one. (f) Out of the seven intercalary months of a cycle one or two 

are always changed in the next succeeding cycle, so that after a number of cycles the whole are 

replaced by others, {d) During our period of 1600 years the months Margasirsha, Pausha, and 
Magha are never intercalary, (e) The interval between years where a suppression of the month 
occurs is worth noticing. In the period covered by our Tables the first suppressed month is in A.D. 404, 
and the intervals are thus: 19, 65, 38, 19, 19, 46, 19, 141,122, 19, 141, 141,65, 19, 19, 19, 19,46, 
76, 46, 14 1, 14 1, and an unfinished period of 78 years. At first sight there seems no regularity, 
but closer examination shews that the periods group themselves into three classes, viz., (i.) 19, 
38, 76; (ii.) 141 ; and (iii.) 122, 65 and 46 years; the first of which consists of 19 or its multiples, 

the second is a constant, and the third is the difference between (ii.) and (i.) or between 14 1 and 

a multiple of 19. The unfinished period up to 1900 A.D. being 78 years, we are led by these 
peculiarities to suppose that there will be no suppressed month till at earliest (122 years :=:) 

1 It is difficult to define the exact limit, because it varies with different Siddhdntas , and even for one Siddhanta it is not always 
the same. It is, however, generally not more than six ghatik&s. or about 33 of our tithi-indices (tj. But in the case of some 
i Siddhdntas as corrected with a bija the difference may amount sometimes to as much as 20 ghatikas, or 113 of our tithi-indices. It 
Would be very rare to find any difference in true added months ; but in the case of suppressed months we might expect some divergence, a 
month suppressed by one authority not being the same as that suppressed by another, or there being no suppression at all by the latter 
in some cases. Differences in mean added months would be very rare, except in the case of the Brahma- Siddhdnta, ( See Art . 88.J 




